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[TOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 1o QusnMke T OO0YYAIOMUXCS €  3aIePIKKOM
MCUXUYECKOoro pa3sutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHus
NOJArOTOBJIEHa Ha OCHOBEe denepallbHOrO0 rocyJapCTBEHHOIO 0O0pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 0011ero oopazoBanus ([Tpukas Munmnpocsemenns Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBan MHUHUCTEPCTBOM FOcTHUIMU Poccuiickoi
®enepanuu 05.07.2021 1., per. Homep 64101) (nanee — PI'OC OOO), [TpumepHoit
aJanTUPOBAHHON OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl OOy4YaIOMIMXCA C 3aJePKKOM TCUXMYECKOTOo pa3BUTHUs (naniee —
I[TAOOIT OOOQO 3IIP), IlpumepHoii paboueld HporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanust 1o mnpeamety «Duszuka», Konmenmuu mnpenogaBaHusi y4uyeOHOTO
npeamera «duszukay B oOpazoBaTebHBIX opranuzanusax Poccuiickoit @enepaiumy,
peanu3yroumMx OCHOBHBIE 00111e00pa3oBaTelbHble Mporpammsbl, [IpumepHoii
MporpaMMbl BOCIIMTAHUS, C YUYETOM PAacCHpeAesICHHBIX MO KjaccaM MPOBEPSEMbIX
TpeOOBaHU K  pe3ysibTaTaM  OCBOCHUS  AJIAITUPOBAHHOM  OCHOBHOM
o0pa3zoBaTeILHON MPOrpPaMMbl OCHOBHOTO OOIIEero oOpa3oBaHus OOyYaroImUXCs C
3a€P>KKOM MICUXUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pu3nka»

VYueOupiii npeamer «@Pu3uka» ABIAETCA CHUCTEMOOOPA3YIOIIUM IS
€CTECTBEHHOHAYYHBIX IPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI MHUPO3JaHUs
SBIISIIOTCS OCHOBOW COZAEpXaHHUS KypCcOB XHUMHH, Ouoyioruu, reorpadpuu u
acTpoHOMUHU. DPU3MKAa BOOPYX,aeT OOyyarolUXcs HayYHbIM METOJOM I103HaHUS,
MO3BOJIIOIIMM NOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEM MHUPE.

[IpeameT MakcMManabHO HampaBlieH Ha (QopMUpOBaHME HHTEpeca K
OPUPOAHOMY M COLUUAIBHOMY MHpY, COBEPILIEHCTBOBAaHME IO3HABATEIHLHON
nearenbHocTH oOydatomuxcs ¢ 3[IP 3a cder oBmajeHUsT MBICTUTEILHBIMU
ornepalusMH CpaBHEHHS, 000OILEHHSI, pa3BUTUE CIIOCOOHOCTH apryMEHTUPOBAThH
CBOE MHEHHUE, (POPMUPOBAHUE BOZMOKHOCTEM COBMECTHOM AESATEIBHOCTH.

N3yuenune ¢usnkum cnocoOCTBYeT pa3Buthio y oOydarommxcsa ¢ 3IIP
IPOCTPAHCTBEHHOI'O BOOOpaXeHUs, (PYHKUMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTUYECKU aHAIM3UPOBATh WH(OpMAIKIO, MPEICTABICHHYIO B
paznuyHblx (opmax. 3HAYMMOCTh TNpeaMeTa Il Pa3BUTHS  KU3HEHHOMN
KOMIETEHIIMM OOYyYaIolUXCs 3aKJI0YaeTCsl B YCBOGHHUH OCHOBBI (PU3MUECKHX
3HaHUW, HEOOXOAMMBIX [UIsl TOBCEAHEBHOW KM3HU; HAaBBIKOB 3J0POBOTO H
Oe3omacHOro JiJIsi 4eJoBeKa M OKpy’Kalolled ero cpeabl oOpa3a >KHU3HH,
(OpMUPOBAHUHN IKOJIOTUYECKOUN KYIBTYPHI.

[Iporpamma oTpaxkaet copepxanue o0yueHus npeamery « Du3nka» ¢ yueTom
0coObIX oOOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs c¢ 3[IP. Osnanenue
JAHHBIM Y4YEOHBIM NPEIMETOM TNPEJICTABISAET ONPEACICHHYIO TPYAHOCTh IS
oOyuatommuxcst ¢ 3[IP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU  MBICIUTEILHOMN
NEeATEIbHOCTH, NEPUOJUYECKUMU KOJIEOaHUSMU BHHMAaHHS, MajbiM O00BbEMOM



namsATH,  HEJOCTaTOYHOCTbIO  OOINEero  3amaca  3HAaHUM,  [OHWKEHHbBIM
MO3HABATEIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHSI.

Jliis ipeoJoNeHusT TPYAHOCTeH B M3YUYEHHH y4eOHOro mpeameTa «Du3ukay
HeoOXoquMa ajanTaius o0beMa U XapakTepa ydeOHOro Marepuana K
MO3HABATEIbHBIM BO3MOKHOCTSIM JIaHHOM KaTErOpuHu OOYyYarolIMXcCs, Y4eT HX
OCOOCHHOCTEM pAa3BUTHS: HCIIOJIB30BAHUE AQJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

JlaHHasi MporpaMMa KOHKPETH3UPYET COJECp)KAaHUE MPEAMETHBIX TEM B
COOTBETCTBUM C TPEOOBAaHUSMHU 00OpA30BATENBHOIO CTAHJAAPTA, PEKOMEHIYEMYIO
HOCJIEI0BATEIBHOCTh U3YyUEHHUsl Pa3fesioB (U3UKH C YYETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX U
IICUXOJIOTUUECKUX O0coOeHHOoCcTe oOydwarommxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
o0miero oOpa3zoBaHuUsl, ONPEAEieT MUHUMAIBbHBIN Ha0Op ONBITOB, IEMOHCTpPALUH,
IPOBOJMMBIX YYUTEIEM B Kiacce, JIabOpaTOpHbIX padOT, BBIOJIHIEMBIX
00y4aroIMMUCH.

Mertoanyeckol OCHOBOW M3y4eHMS Kypca «Pu3nKa» Ha ypOBHE OCHOBHOTO
oO1iero o0pa3oBaHUs SBJIIETCS CUCTEMHO-IEATEIbHOCTHBII MOIXO,
00eCneunBaOINN JOCTH)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U TPEIMETHBIX
0o0pa30BaTeNbHBIX  PE3YJbTATOB  IOCPEICTBOM  OpPraHU3ALMH  AKTHUBHOM
MO3HABATEJIbHOM JEATEIbHOCTH OOYyYaroUIMXCsl, YTO OYEHb BAKHO MPU O0YUYEHUU
neteit ¢ 3IIP, 1y1st KOTOPBIX XapaKTEpHO CHIXKEHHE NT03HABATENIbHON aKTUBHOCTH.

Hesn u 3axa4n n3y4enns yaeOHoro npeamera « Dusuka»

Obwue yenu n3zydeHus: yueOHoro mpenmera «Dusnkay MPENCTaBICHBI B
[TpumepHoii paboueit mporpaMme OCHOBHOTO 0OIIEero o0pa3oBaHMUs.

OcHOBHOI1 11€71bI0 00YYEHHS ACTEH C 3aICPIKKON TICUXUIECKOTO Pa3BUTHS Ha
JTAHHOM TIPEAMETE SBJISETCS: IMOBBIIIEHUE COLUMAIBHOM ajanTaluu JeTed uepes
npuMeHeHue (U3NYECKUX 3HAHUM Ha MPAKTHUKE.

Jist oOyuaroumxcest ¢ 311P, Tak ke, Kak U JjIsl HOPMaTUBHO Pa3BUBAOIIUXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX OCHOBHYI  00Opa3oBaTeiIbHYI  MpPOrpaMMy,
JOMHUHUPYIOILIEE 3HaUeHUE MPUOOPETAIOT TaKHUEe yeu, Kak:

" OCBOCHHE 3HAHUU O METOJaX Hay4YHOTO TO3HAHUS IPUPOABI U GOPMUPOBAHUE
Ha TOW OCHOBE MPEJCTABIECHUM O (PU3NYECKON KapTUHE MUPA;

" OBJIQJICHUE YMEHUSMH TPOBOJAUTH HAONIONEHUS TPUPOIHBIX SIBJICHUH,
OMKCHIBATh U 0000IIATh pe3yNbTaThl HAOMIOACHHM, UCIIONB30BATh MPOCTHIC
W3MEpUTEIbHBIE  TPUOOPHI IS W3Y4YeHUS  (PUBMYECKUX  SBIICHU;
MIPENCTABIATH PE3YIbTAThl HAOIIOIECHUHN UITH U3MEPEHHM C TTOMOIIBIO TaOIHII,
rpa@uKoB ¥ BBISBIATH HA OTOW OCHOBE SMIIMPUYECKHUE 3aBUCHUMOCTH;
MPUMEHSATh TOJy4YeHHbIE 3HAHHWS JUIsi OOBSCHEHUS Pa3HOOOpPa3HBIX
MPUPOJHBIX SIBJIICHUA W NPOLECCOB, NPUHIMUIIOB JIEUCTBUA BaKHEUIINX
TEXHUYECKUX YCTPOMCTB, JIJIsl pelieHus PU3nUecKux 3aad;

" pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTyaJlbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN, CaMOCTOSATEIbHOCTH B MPUOOPETEHUH HOBBIX 3HAHUH, TIPHU
peuieHUd  (QU3MYECKUX 3a7ad W BBIINOJHEHUH OAKCHEPUMEHTAIBHBIX
UCCJIEeIOBaHUH C MCIIOJIB30BAaHUEM UH(POPMAIIMOHHBIX TEXHOJIOTHIA;



" BOCHUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTH MO3HAHMS 3aKOHOB MPUPOJIBI, B
HEOOXOIMMOCTH Pa3yMHOIO MCHOJIb30BAHMS JOCTHKEHUM HAayKu H
TEXHOJIOTUM I JalbHEMIIEro pa3BUTHS YEJTOBEYECKOTO OOIIeCTBa,
YBaXEHUS K TBOPIIAM HayKU M TEXHUKH; OTHOIIIEHUS K (PU3UKE KaK K DJIEMEHTY
0011e4eTOBEYECKON KYJIBTYPHI;

" HCHOJIb30BAHUE MTOJTYUYECHHBIX 3HAHUN U YMEHUH JUISl PEIICHHS TPAKTUYECKUX
3ajau4 MOBCEIHEBHOM XU3HHU, oOecriedueHrss Oe30MacHOCTH CBOEH KHU3HH,
PALMOHAJIBHOTO MPUPOIONIOIB30BAHUS U OXPAHBI OKPYKAIOLIEH CPEbI.
JlocTukeHue 3Tux 1enei 00ecrneuynBaeTcs peluieHuEM CIeIYIOIuX 3a0ay.:

= 3HakOMCTBO oOyyatoniuxca ¢ 3IIP ¢ meromamu uccneaoBaHus 0ObEKTOB U
SABJICHUN TTPUPOJIBI;

" [pUOOPETEHHE 3HAHUM O MEXaHWYECKHX, TEIUIOBBIX, 3JIEKTPOMATHUTHBIX U
KBAHTOBBIX SBJICHUSX, (PU3MUECKUX BEIMYMHAX, XAPAKTEPU3YIOIIUX OTU
SIBJICHUS;

* (¢opMHpOBaHUE YMEHUN HAOIIOAAThb NPHUPOJIHBIE SIBJICHUA W BBIIOJIHATH
OMbITHI, JA0OpaTOpHbIE PabOThl M HKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C
WCIIOJIB30BAHUEM HU3MEPUTEIBHBIX MNPUOOPOB, IIMPOKO MPUMEHSIEMBIX B
MPAKTUYECKOMN KU3HU;

® OBJIQJICHUE TAKUMH MOHITUAMH, KaK NPUPOJHOE SBJICHUE, SMIMPUYECKHU
YCTAaHOBJIEHHbIA (DaKT, Mpodiaema, THUIOTe3a, TEOPETUUYECKUI BBIBOJ,
pe3ybpTaT SKCIEPUMEHTAIIBHOW IIPOBEPKH;

" [JOHMMaHHE OTIMYMA HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW HHGOpPMAIIUU,
[IEHHOCTU HAyKH Jis YIOBJIETBOPEHHUS OBITOBBIX, MPOU3BOACTBEHHBIX U
KyJABTYPHBIX TOTPEOHOCTEH YeNoBeKa.

Ocob0enHocTH 0TOOpa M afaNTALIMM Y4eOHOT0 MaTepuaJa no pusnke

OcHoBoii  oOyuenus  oOywarommxcst ¢ 3[[P  Ha  mpeamerax
€CTECTBEHHOHAYYHOTO ITUKJIA SBJISICTCS pa3BUTHE Y HUX OCHOBHBIX MBICTUTEIIBHBIX
omeparuii (aHajau3, CHUHTE3, CpaBHEHHE, O0OOIIEHHE) Ha OCHOBE BBIMOJHECHUS
pa3BUBAIOIINX YIPaXHEHUH, (QOpMUpOBaHWE NPUEMOB YMCTBEHHON pabOTHI:
aHaNMW3 WCXONIHBIX JIAHHBIX, IUTAHMPOBAHWE Marepuajga, OCYIICCTBICHHUE
MOATAITHOTO W MUTOTOBOTO CAMOKOHTPOJISI, @ TAKXE OCYIICCTBISICTCS JIMKBUIAITUS
npoOeoB B 3HAHMSX, 3aKPEIUICHHE W3YYEHHOTO MaTepuayia, OTpaboTKa
QITOPUTMOB, TIOBTOPEHUE MPOIIEHHOTO. bolbiioe 3HaUeHne MpUIaeTcs yMEHUIO
pacckazaTh O BBINIOJIHEHHOW paboTe ¢ TpaBWIbHBIM  YNOTpeOJeHneM
COOTBETCTBYIOIICH TEPMUHOJIOTHM U COOJIOJICHUEM JIOTUYECKUX CBsi3el B
uznaraemMmom Mmarepuaie. /s oOyuatomuxcst 3[1P Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs MO-TIPSKHEMY SBIISIFOTCS XapaKTEPHBIMU: HEOCTATOYHBIN YPOBEHB
Pa3BUTHS OTJEIBHBIX TICUXUYECKUX MPOIECCOB (BOCTIPUATHS, BHUMAHUS, TTAMSTH,
MBIIIJICHHUS ), CHIDKCHHBIN YPOBEHB HHTEIICKTYaIbHOTO Pa3BUTHSI, HU3KUH YPOBEHD
BBITIOJTHCHHS yYYE€OHBIX 3aJIaHWi, HU3Kas YCIEeNTHOCTh 00yueHus. Iloatomy mpu
U3y4eHUU (PU3MKH TpeOyeTcs IICICHANPABICHHOS HWHTCIICKTYalbHOE DPa3BUTHE
obOyuatommxcsi ¢ 3[IP, oTBeuaromiee UXx OCOOEHHOCTSAM U BO3MOXKHOCTSIM. YUer
ocobeHHocteil oOyuaromuxcsi ¢ 3IIP TpebGyer, 4TOOBI MpU U3YYEHUU HOBOTO
MaTepuansa 00s3aTeIbHO TPOWCXOAMJIO MHOTOKPATHOE €ro  IMOBTOPCHHUE;



pPacUIMPEHHOE PACCMOTPEHUE TEM M BOIPOCOB, PACKPHIBAIOLIUX CBSI3b (PU3UKH C
YKU3HBIO; aKTyalln3alus MEPBUYHOTO )KU3HEHHOTO OMbITa O0y4arOIUXC.

YcBoeHHE TpPOrpaMMHOTO MaTepuaia MO (U3MKE BBI3BIBACT OOJNbIINE
3atpyaHenust y oOyuaromuxcsi ¢ 3I1P, mostomy Teopusi u3ydaercsi 6€3 BbBIBOJIOB
CIIOXKHBIX (hopmyJsl. 3amadun, TPEOYIOIIHE MPUMEHECHHSI CIIOKHBIX MaTEMaTHICCKUX
BBIYHCIICHUA W (OpMys, B OCOOCHHOCTH TakKMX TeM, Kak «MexaHndeckoe
JBIDKCHUEY, «ApXxumenoBa cuiay, «MexaHuueckass dHEPTHs», «IEKTPUUECKUE
ABJICHUS», «DJIEKTPOMATHUTHBIEC SIBICHUS», PEIIAIOTCS B KIACCE C IMOMOIIBIO
YUUTENS.

Oco0oe BHUMaHUE MPU HU3YUYEHUU Kypca (PU3MKHU yAeNseTcs MOCTaHOBKE U
OpraHu3alliy YKCIIEPUMEHTA, a TAKKe MTPOBEICHUIO (TPEUMYIIIECTBEHHO Ha KaXKIOM
YpPOKE) KpPAaTKOBPEMEHHBIX JEMOHCTpalMid (BO3MOXXHO C HCIOJIb30BaHUEM
AJIEKTPOHHOM JIeMOHCTpaIuu). HekoTopbie TeMbl 0053aTeNIbHO JTOHKHBI BKIIIOUATh
OTIOpHBIE JTA0OpAaTOpPHBIE PabOTHI, KOTOPHIE Pa3BUBAIOT YMEHHE II0JIb30BAThCS
npocTelmmMu npubopaMu, aHAIM3UPOBATH TMOJyYEHHBIE JaHHble. B cBsi3u C
OCOOCHHOCTSIMU  TOBEJACHUA W  JeiITeNbHOCTH  oOydvaromuxcsa ¢ 3IIP
(pacTOpPMOXKEHHOCTb,  HEOPraHW30BAaHHOCTH)  MPEAYCMOTPEH  CTPOXKAWUIIUN
KOHTPOJIb 3a COOJIIOJCHUEM IMPaBWI TEXHUKU OE30MaCHOCTU TPU MPOBEACHUU
7a00pATOPHBIX U MPAKTUYECKUX PAOOT.

Bbonpiioe BHUMaHue npu u3ydeHnu pusuku nogpoctkamu ¢ 3[1P obparaercs
Ha OBJIaJICHUE UMU NPAKTUUYECKMMH YMEHHUSIMU U HaBblkamu. [IpenycmarpuBaercs
yMEHBIIIEHUE 00beMa TEOPETUYECKUX CBEJICHUMN, BKIIIOUEHHE OTACIbHBIX TEM HIIU
HEJbIX pa3lieJIOB B MaTepHayibl Il O0030pHOr0, O3HAKOMHUTEIBHOTO WIIU
(baKkyIbpTaTUBHOTO W3YyUYCHHSI. [Ipennaraercs YMEHBILICHUE o0beMa
MaTeMaTUYECKUX BBIYMCICHUM 3a CYET YBEIMYEHUS KAa4eCTBEHHOrO OIHUCAHUS
SIBJICHUW U TTPOLIECCOB

JlocTaTO4HOE KOJIMYECTBO BPEMEHU OTBOJMUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIMX CBSI3b (DU3UKU C IKU3HBIO, C TEMU SIBIICHUSIMHU,
HaOJTI0JICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 UX )KU3HEHHOTO OTIbITA.

MakcUMalIbHO ~ UCIIOJB3YIOTCS ~ MEXIPEAMETHBIE CBS3U C  TaKUMU
JTUCLIMIUIMHAMU, Kak reorpadus, xumus, Ouosiorusi, T.K. oOydaromuecs ¢ 3I1P
O0COOCHHO HYXIAI0TCS B IPEMOAHECEHNH OJHOTO U TOTO ke y4eOHOro MaTepuaia B
pa3JIMUHBIX aCIeKTaX, B €ro BapbUPOBAHHM, B HEOJHOKPATHOM MOBTOPEHUU U
3aKpEIUICHUN TIOJYYEHHBIX 3HAHUW M MPAKTHUYECKUX yMeHUH. I[lo3Bomss
paccMaTpuBaTh OAMH M TOT K€ Y4YeOHBIM MaTepualn C Pa3HbIX TOUYEK 3pPEHUS,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €ro JIy4IlleMy OCMBICICHHIO, OoJiee
MPOYHOMY 3aKPEIJICHUIO MOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUH.

IIpuMmepHbIe BUABI AesiTebHOCTH o0yuarwmmxcs ¢ 3I1P, 00yc/ioB1eHHbIE
0co0bIMH  00pa3oBaTeJIbHBIMH  TNOTPEOHOCTSIMM W olecneynBaKIne
OCMBICJIEHHO€ 0CBOEHHE CO/IePKAaHUM 00pa3oBaHus 1Mo npeaMeTy «DU3UKa»

[IpumepHas TemaTuyeckasi 1 TEPMHUHOJIOTMYECKAsl JIGKCUKA 110 KypCcy PU3HKU
cootBercTByeT [IOOIT OOO.

Conepxanue BUI0B JeaTesibHOCTH oOyuaromuxcs ¢ 3[1P Ha ypokax ¢usuku
OTpeeIIeTCs UX 0COOBIMH 00pa30BaTeIbHBIMU MOTPEeOHOCTAIMHU. [ToMHMO MIPOKO



ucronas3yembix B [IOOII OOO o0mux a8 Bcex OO0ydaroluxcs BHIOB
JESITEIIbHOCTH CIEAYeT YCUIIUTh BUABI JCSITEIbHOCTH, CTICHU(UIHBIC I JaHHOU
KAaTerOpUH JIeTe, OOECHEeYMBAIOIINE OCMBICIEHHOE OCBOCHHE COJEp KaAHUS
o0pa30BaHUs M0 MPEAMETY: YCUICHHE MPEIMETHO-TIPAKTUYECKON eI TENbHOCTH C
aKTUBHM3aLMEl CEHCOPHBIX CUCTEM; OCBOEHUE MaTepHalia ¢ ONOPOH Ha alrOpHUTM;
«MOLIAroBOCTh» B HM3YyYEHWHM MaTepuaia; WCIOIb30BaHUE JONOJHUTEIbHOM
BU3YaJIbHON OMOpPHI (CXEMBbI, IIA0JOHBI, OMOPHBIE TAOJMUIBI); PEUEBOM OTYET O
MPOIIECCE W PE3yJbTaTe ACATEIbHOCTH; BBINOJHEHHE CHEIUAJbHBIX 33JaHUM,
00eCIeynBaIOIINX KOPPEKIUIO PETYIISIIIUN y4eOHO-TI03HABATEILHOM €SI TEIbBHOCTH
¥ KOHTPOJIb COOCTBEHHOI'O pe3yibTaTa.

Jia oOyuatomuxcs ¢ 3IIP cyiiecTBeHHbIM SBISIOTCS IPUEMBI pabOThI C
JIEKCUYECKUM MaTrepuaiioM mno mnpenMmery. IlpoBoautces crnemnuanbHas padora 1o
BBEJICHUIO B aKTHUBHBIH CJIOBaph 00YYarOIIUXCSl COOTBETCTBYIOIIENH TEPMUHOJIOTHUH.
N3yyaeMble TEpMHHBI BBOJASTCS Ha IOJHMCEHCOPHOM OCHOBE, 00s3aTelibHA
BU3YyaJIbHAs MOJIIEPIKKA, AITOPUTMBI pA0OTHI C ONIPENEIEHUEM, ONTIOPHBIE CXEMBI JIJI51
aKTyalu3aluu TEPMUHOJIOTUH.

B cBsizu ¢ ocoObiMu 00pazoBaTeIbHBIMU NMOTPEOHOCTIMU OOYYaIOIMIUXCS C
3I1P, npu muiaHupoBaHUU PAOOTHI YUYEHHKA HA YpOKE CIEAYET MPUAEPKUBATHCS
CJIEIYIOLIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOOMMO: JaBaTh AJTOPUTM OTBETa; pas3peliaTh
II0JIB30BAThCS IIJIAHOM, COCTABJIEHHBIM IPU INOATOTOBKE JAOMAIIHErO 3aJaHMS;
JaBaTh OoJbllIe BPEMEHM TOTOBUTHCS K OTBETY Yy JOCKH; pa3peliarbh JenaThb
peBapUTENbHBIE 3alIUCH, TI0JIb30BATHCS HATJISAHBIMU OCOOUSMHU.

2. Ilo BO3MOXHOCTH 3a7jaBaTh OOYYAlOUIMMCSI HABOSIINE U YTOUHSIOLINE
BOIIPOCHI, KOTOPBIE IIOMOTYT UM HOCJIEOBATEIBHO U3JI0KUTh MaTeprall.

3. CucreMaTnyecky NpOBEPATh YCBOEHUE MaTepuaia o TeMaM yPOKOB, JUJIs
CBOEBPEMEHHOT0 OOHAPY’KEHUS MPOOESIOB B MPOLLIEIIEM MaTeprare.

4. B mpomecce wu3ydeHUsT HOBOTO MaTepuala BHMMAHHE YYECHHKOB
oOpaiaercst Ha HanboJee CIOXKHbBIE pa3/eibl u3ydaemoil Tembl. HeoOxoaumo yarie
oOpamarbcsi K HUM C BOIIPOCAMH, BBISICHSIOLIIMMYU IOHUMaHKUEe Y4eOHOro MaTepuana,
CTUMYJIMPOBATh BOMPOCHI NP 3aTPyAHEHUSIX B YCBOEHUH HOBOI'O MaTepHalia.

Mecto yuyeOHOro npeamera «®usuka» B y4eOHOM IIaHe

B cootBerctBun ¢ denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHapTOM OCHOBHOTO 00111ero 00pa3oBaHus yueOHbIN npeameT « DU3nKay BXOIUT
B IIPEIMETHYI0 0051acTh «ECTeCTBEHHBIC HAyKW» W SBISCTCS 00S3aTEIBHBIM JIJIS
uzyuenusa. Conepxxkanue ydeOHoro mnpeamera «Ddusmkay, npeicTaBICHHOE B
[Ipumepnoii paboueit mporpamme, cootBeTcTByeT DI'OC OOO, IlpumepHoit
OCHOBHOH 00pa30BaTEIbHOM IIpOrpaMMe OCHOBHOI'O 00Imero oOpa3oBaHMS,
[IpumepHO# aanTHPOBAaHHOW OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe OCHOBHOTO
o0111ero oOpa3oBaHusl 00YUYAIOIIUXCS C 3aJIEPIKKOU IICUXUIECKOTO PA3BUTHSI.

COLAEPXAHUE YYEBHOI'O ITPEIMETA «®U3UKA»



7 KIIACC

Pa3znen 1. ®u3uka v eé posib B NO3HAHUM OKPYKAOLIEro MHPa

®usuka — Hayka o mnpupope. Ssnenus npupoasl (MCY). dusmueckue
SBJICHHUS: MEXaHWYECKHE, TEIUIOBbIE, 3JEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Ousznyeckue BenuuuHbL. M3mepenue ¢usnueckux BenuduH. Duzuueckue
npubopwi®. [lozpewnocms usmepenuii. MexyHapoaHas CUCTEMA €IUHMIL.

Kak ¢uszuka u Jpyrue ecTecTBEHHbIE HAyKH HM3y4aloT MPUPOLIY.
Ecmecmeenno-nayunulii memoo no3HaHUsA: HAOA00eHue, NOCMAHOBKA HAYUYHO20
80NpPOCA, 8bIOBUIICEHUE SUNOME3, IKCNEPUMEHN NO NPOGEPKe 2UNomes, 00bsCHeHUe
Habarooaemozo aeierus. Onucanue Qu3u4ecKux a61eHull ¢ NOMOUbI0 Mooeel.

[IpeameT u MeTOaBI PUKKH.

Jemoncmpayuu’®

1.  MexaHHYecKe, TEIJIOBBIE, AJIEKTPHYECKHE, MATHHUTHBIE, CBETOBBIC
SIBIICHHS.

2. dusmyeckue MpHOOPHI U MPOIETypa MPSAMBIX H3MEPEHHI aHATOTOBBIM

U U (POBBIM MPUOOPOM.

3. OnpeniesieHne MorpentHOCTH SKCIIEPUMEHTA.

Dponmanvuvie  1adopamopHvie  padombl unu  31eKmMpoHHAsA
oemoncmpauusi.

1.Onpenenenre MEeHBI JCICHUS HM3MEPHUTEIBHOTO MpuOopa (MCHOIb3Ys
TEXHOJIOTUYECKYIO KapTy AKCIIEPUMEHTA).

2. zmepenue o0bEMA KUAKOCTH U TBEPIOTO Telia

3. Onpedenenue pazmepos Maivlx mei.

Pa3znes 2. IlepBoHavasibHbIE CBEeACHUS 0 CTPOEHNH BellleCcTBa

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYNbI, ux pazmepvi. Onvimol,
0oKa3vlearouue OUCKpemuoe CmpoeHue euecmad.

JBmxenne dyactul] BemiecTBa. CBs3b CKOPOCTH JIBWDKCHHSI YACTHI[ C
Temnepatrypoil. bpoyHoBckoe aBmxkenue, nuddysus. Bzaumoodeiicmeue uyacmuy
sewecmea: npuUmsdIceHue U OmmaikugaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CIMPOEHUE 2A308, HCUOKOCHEU U MEEPObIX
(kpucmannuveckux) men. Bzaumocesnzv medxcoy ceoticmeamu 8eujecme 8 pazHbix
azpe2ammbix COCMOSHUAX U UX AIMOMHO-MONIeKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2ammbix COCMOAHUL 00bI.

JMemoncmpayuu®

1. Habmoienue OpoyHOBCKOTO IBUYKEHUSI.

2. Hab6mronenue nuddysuu.

1 MC — sneMeHTHI coepKaHus, BKIIOYAIOIIIE MEKIIPEAMETHEIE CBA3H, KOTOPBIE II0APOOHEE PACKDPHITHI B
TEMATUYCCKOM ITIJIAHUPOBAHUH.

2 3II€CB " Jajnee KypCuBOM 0003HAaYEHBI TEMBI, H3YYCHHUE KOTOPBIX MPOBOJAUTCA B O3HAKOMUTEJIILHOM IIJIaHE.
[legaror camocTOATENBEHO OMpeaesIeT 00beM H3y4aeMoro MaTepHrana.

3 Bce Jlemonctpanuy u JlaGopaTopHble paboThI, IPECTABIEHHbIE B COAEPKAHNH, HOMYCKAeTCs (MOMKHO)
MIPOBOMTD, UCTIOB3YST HHPOPMAITMOHHEIE U JJIEKTPOHHBIE TEXHOJIOTUHU (TTU(PPOBBIE 00pa30BaATEIBHEBIE PECYPCHI).
4 311ech U jajiee NPUBOJUTCS PACIIMPEHHBI IepedeHb 1aG0PaTOPHBIX PaboT U ONBITOB, 3 KOTOPOTO y4UTEIb
JIeNIaeT BEIOOP TI0 CBOEMY YCMOTPEHHIO.



Dponmanvuvle 1abopamophvle padbomul u ONbLIMbL

1. OuneHka pauameTpa aTroMa METOAOM pAIOB (C  HMCIHOJb30BAHUEM
dboTorpadwuii).
2. OnpIThl IO HAOTIOJEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

3.0nbIThl MO OOHAPYXKEHUIO NCUCTBUSI CUJI MOJICKYISIPHOTO MPHUTSKEHUS
(3/1eKmMpOHHAn 0eMOHCmMpayus).

Pa3nen 3. /IBuskeHHue U B3aUMOAeCTBHE TeJl

MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUIKECHUE.
CkopocTb. CpedHss ckopocmsv npu HepasHoMepHoM Osudcenuu. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SIBnenue uHepuuMu. 3axoH uHepyuu. Bzaumooeilicmeue men Kax APUYUHA
U3MeHeHUs1 cKkopocmu o0gudxceHus men. Macca rkax mepa unepmHocmu mend.
[InotHoCcTh BemecTBa. CeA3b NAOMHOCMU C KOAUYECMBOM MOJEKYl 8 eOuHuye
00véma sewecmaa.

Cuna Kak XapakTepUCTHUKa B3auMoJencTBUs Tell. Curta ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvi ¢ nomowwto ounamomempa. SIBIeHHE TATOTEHHS U CHIIA
tsokecTd. Cuna msascecmu Ha opyeux niawemax (MC). Bec tena. HeBecoMoCTb.
ClioxxeHue cuil, HalmpaBJICHHBIX TT0 OAHOM npsamoi. PaBHonelicTByromas cui. Cuna
mpenus. Tpenue ckonvorcenus u mpenue noxos.. Tpenue 6 npupooe u mexnuxe (MC).

Jemoncmpayuu’®
Hab6mronenne MexaHnuecKoro JIBKEHUS TeTa.

N3MepeHne CKOpoCTH MPSAMOJIMHENHOTO ABUKEHHS.
HabGmronenue siBjeHUST MHEPIIUH.

Hab6nronenme n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

CroxeHune CHJl, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

7. leMoHCTpalus CUiIbl YIIPYTOCTU HA PA3IMYHBIX MaTepuasax.

Dponmanvhsvie 1aH60pamopHbvle padomvl U ONbIMBbL.

1. OnpeneneHue  CKOPOCTH  PaBHOMEPHOTO  ABMXKEHUs  (IIapuka
B )KUJIKOCTH, MOJIETU DJIEKTPUYECKOIO0 aBTOMOOWJS U T.1.) (21eKMpPOHHAA
oemMoHcmpauus).

ok wnE

2. Omnpenenenue cpeiHe CKOPOCTH CKOJIbKEHUS OpyCcKa WIIH IapHKa Mo
HAKJIOHHOM IUIOCKOCTH.

3. OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4, OnBITHI, IEMOHCTPUPYIOTUE 3aBUCUMOCTD pacTshKeHUs (1edopmariun)
MPY>KUHBI OT MIPUIIOKEHHOUN CHUJIBI.

d. OMnBIThI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHUS

OT BCCa TCJIa U XapaKTCpa COIPUKACAIOINXCA HOBerHOCTef/JI.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B

HaBnenue. Cnocodvl ymenvuleHus u ygenuueHus oaeienus. /lasnenue easa.
3asucumocms Oasnenus eaza om od6véma, memnepamypul. llepedaua Oasnenus
meépovimu menamu, sxcuokocmamu u 2azamu. 3axkou llackans. Ilneemamuueckue



MawiuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiyouHsl. Coobwarowuecs
cocyouvl. I uopasnuueckue mexanusmol.

Atmocdepa 3emnn u atmochepHoe naBieHHe. [Ipuuunvl cyujecmeo8aHus
6030ywHou obonouxku 3emau. Onvim Toppuuennu. Hzmepenue ammocgeprozo
oasneHus. 3a8UcCUMOCmb AMMOCPHEPHO20 0ABIeHUsL O 8bICOMbL HAO YPOBHEM MOPS.
IIpubopwl 015 uzmeperus ammocghepHo2o 0asieHus.

eiicmeue srcuokocmu u 2aza Ha NOZPyHcénnoe 8 Hux meno. BelTankupatomas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U TA30M.

CooO1atromuecs cocy/ibl.

['mapaBauyueckunt mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTD BBITAJKUBAIOUIEH CHUJIBI OT 00bEMA MOTPYKEHHON YacTh
TeJa U MIIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8. VYcnoBue mlaBaHMs TeN: IUJJaBaHWE WM TOTPYKEHHWE Tel B
3aBUCUMOCTH OT COOTHOIICHHMSI INIOTHOCTEN TeJa U KUJIKOCTH.

Dpoumanvhwvle 1a60pamopHsvie padomsl U ONvIMbL

ok wnE

1. HccnenmoBanne 3aBHCHMOCTH Beca Tela B BOJEe OT 00BEMa
MOTPYKEHHOU B AKUJKOCTh YaCTH TEJIA.

2. OnpenesieHUe BBITAJKUBAIONICH CHIIBI, JICMCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, ICMCTBYIOIIEA Ha
TEJIO B )KUJKOCTH, OT MAacCHhI TeJa.

4, OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH BBITATKUBAIOIICH CHIIBI,

JEHCTBYIOIEH Ha TEJO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTU
TeJa U OT IVIOTHOCTH JKUJIKOCTH.

S. KoHcTpynpoBanue apeomeTpa WM  KOHCTPYMPOBAHUE  JIOJKHU
Y ONIPEIETICHUE €€ TPY30II0JbEMHOCTH.

Paszpges S. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUJIOCKOCTh. [Ipasuno
pasrosecus pviyaza. llpumenenue npasuia pagnogecus pvivaza K 610Ky. «3oiomoe
npasuno» mexaruku. KIIJ mpocteix mexann3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas dHeprus. Kuuwemuueckas u nomeHyuanbHas IHepusl.
Ilpespawenue 00020 6uUOa Mexanuyeckou dHepauu 8 Opyeoi. 3aKOH COXpPaHCHUS
DHEPIUU B MEXaHHKE.

Jemoncmpayuu

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

@ponmanvusie 1abopamopnsie’padomst u onvimol’*



1. Omnpenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JIBHXKEHHUH
TeJa MO TOPU30HTAIBLHON MMOBEPXHOCTH.

2. HccnenoBanue ycaoBUil paBHOBECHS pblyara.

3. Nsmepenne  KIIJI  HaKiIOHHOM  IUIOCKOCTH  (271€KMPOHHAA
0eMoHCmpayusi).

4, N3ydeHnne 3ak0Ha COXpPAHEHHS] MEXAHUYECKOM YHEPTUH (2/1eKMPOHHAA
0eMoHCmpayusi).
8 KVIACC

Pa3nea 6. TensioBbIe ABJIEHUA

OcHOBHble NON0JHCEHUS MOJNEKYIAPHO-KUHEMUYECKOU meopuu CMmpoeHUs
sewecmea. Macca u pazmepvr amomos u monexyn. Onvimvl, n0OMEepHIcOarOUjue
OCHOBHbLE NONONHCEHUSL MOTIEKYISIPHO-KUHEMUYECKOL MeopUul.

Mopenu TBEPAOro, MXUIAKOIO W Ta3000pa3HOTO COCTOSHHUU BEIIECTBA.
Kpucmannuuecxkue u amopgnvie mena. ObwvscHenue c8olicmes 2a3o8, HeuoKocmeti u
MBEPObIX MeNl HA OCHOBE NOJIONCEHUU MONEKYIAPHO-KUHEeMUYeCKOU meopuu.
CmauuBaHue u KanuuisapHvle seienus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Cesa3b memnepamypvl co CKOpOCHMbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsiss  sHeprusi. CnocoOvl  uzmeHeHusi GHYMpEHHeU JIHEPIUU:
menionepeoaua U cogepuieHue  pabomeol. Buovr  mennonepeoauu:
Menionpo8oOHOCb, KOHBEKYUS, U3LyYEHUe.

KonuuectBo TemnoTel. Yoenvras mennoémxocmo sewecmsa. Tennioobmen u
menioeoe pasHosecue. Ypasnenue meniogozo banauca.

llnasnenue u omeepoesanue Kpucmaiiuieckux eewecms. Yoenvuas
mennoma naaenenus. Ilapoobpazosanue u kondencayus. HMcnapenue (MC).
Kunenue. Yoernvnas mennoma napoobpaszosanus. 3agucumocms memnepamypwl
KUneHusi om ammocgheprozo oasnenus. Baasicnocms 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2oparusl.

Ipunyunvr pabomor mennosvix osucameneu. KII/[ mennosozo osucamens.
Tennosvie dsucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npeepawenus suepauu 8 meniogvlx npoyeccax (MC).

Jlemoncmpavyuu

1. Hab6mronenne OpoyHOBCKOTO JIBHIKEHUS.

2. Hab6mronenue nuddysuu.

3. HabGmronenne sBjieHU cCMaYMBaHUs M KaITMJIISIPHBIX SIBJICHUM.

4, HabGnroneHue TemioBoro pacumupeHus Tel.

d. W3meHenune naBiieHus raza mpu n3MEeHEeHUH 00bEMa U HarpeBaHUH UITU
OXJIQXKICHUU.

6. [IpaBuiia u3MepeHus TeMIepaTyphl.

1. Buap! Tenmonepenayu.

8. OxnaxxaeHue Ipyu COBEPIICHUN pabOTHI.

9. HarpeBanue npu coBepiieHrH padOThl BHEITHUMU CUIIAMH.

10. CpaBHeHMe TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.
11. HaOGmronenue KumneHus.



12. HaGnroaeHue MocTosHCTBA TEMITEPATYPhI MPH TIJIABJICHUH.
13. Mojenu TEerIOBBIX JIBUTATEECH.
DponmanvHsle 1a00pamopHvle padomsl U ONbIMbL

1. OmnBITHI 10 0OHAPYKEHUIO ACUCTBUS CHUIJI MOJICKYJISIPHOTO MPUTSKECHHUS
(3/1eKMPOHHAA 0eEMOHCIMPAYUSL).

2. OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl IO HAOIIOJEHUIO TEMJIOBOTO PACUIMPEHHS Ia30B, KUIAKOCTEN U
TBEPJIBIX TEIL.

4. Omnpenenenre AaBiIeHUs BO3yXa B OaJUIOHE IIITPULIA.

S. OneITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JABJICHUS BO31yXa OT €r0
00bEMa U HarpeBaHUs WIH OXJIAXICHUS.

6. HaOmroieHue m3MeHeHus: BHYTPEHHEH JHEpruM Tejaa B PE3yJIbTaTe
TeIuIonepeau U paboThl BHEIIHUX CHJL.

7. HccnenoBanre SBIEHUS TEINIOOOMEHA IPH CMENIMBAHUM XOJIOAHOU U
ropsiuer BOJIBL.

8. HccnenoBanue nporecca UCHapeHus.

9. Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

10.  Omnpeoenenue yoenvHoti meniomol Nia1eHUs 1b0A.

Pazgen 7. JaekTpruyeckue 1 MATHUTHBIE SIBJICHUS

Inexmpuzayusi men. J[a poja 3NEKTpUUYECKUX 3apsaoB. B3zanmoneilicTBue
3apsSHKEHHBIX TEIL.

Onektpuyeckoe mone. [lpunyun cynepnosuyuu 3ieKmpuyeckux nosei (Ha
Ka4eCmeeHHOM YPOBHe).

Hocumenu snexmpuueckux 3apsaoos. DnemeHmapHwiil 31eKmpuyeckutl 3apso.
Cmpoenue amoma. 1IpOBOIHMKA W  AUAPNEKTPUKU. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsia.

DIIEKTPUYECKUN TOK. Ycnogusa cywecmeoganus 31eKmpuiecko2o mokda.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MAaTHUTHOE). DIeKmpuiecKull mox 8 HcuOKOCmsX U 2a3ax.

PaGota u MONIIHOCTH AIEKTPUUYECKOTO TOKa. 3axou [[coyna—/lenya.
Onekmpuueckue yenu u nompeodumenu I1eKMPUYECKOU OdHepeuu 8 Oblmy.
Onekrpuyeckas uenb. Cuita Toka. DneKkTpuyeckoe HamnpsbkeHne. COpoTUBIIEHUE
MPOBOJIHUKA. YOenvHoe conpomusnenue gewgecmaa. 3akon OMa Jyisi y4acTKa HEeTIH.
[TocnenoBaTenbHOE M MapaJUIEIbHOE COEIMHEHUE NPOBOJHHUKOB. Kopomkoe
3aMblKaHue.

[TocrostHHble  MarHuThl.  B3auMoOIelcTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
Maenummnoe none. Macnumnoe none 3emau u e2o 3nauenue OJis HCUHU HA 3eme.
Onvim Opcmeda. Maecnumnoe none s1ekmpuueckoeo moka. Ilpumenenue
9NeKMPOMACHUMO8 6 meXHUKe. Jlelicmeue MAacHUMHO20 NOAA HA NPOBOOHUK C
MOKOM. Onexmpoosueamerns NOCMOSHHO20 MoKa. Hcnonvzosanue
aneKkmpooguzameneti 8 MeXHU4eCKUx yCmpoucmeax u Ha mpaicnopme.

Onvimur apades. Aenenue snekmpomacuumnou unoykyuu. Ilpasuno Jlenya.
Anexmpozenepamop. Cnocobwl NONYYeHUss  JNeKMPUYECKOU  IHEepIUul.
DJIEKTPOCTAHIIMY HAa BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTUU.



Jemoncmpayuu
1. DneKkTpu3aius Tel.
2. JIBa pojia 3JIEKTPUYECKUX 3aps0B U B3aUMOJCHCTBHUE 3apsiKEHHBIX
TeJ.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DNeKTpocTaTUIeCKast HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpOBOJTHUKY U TUIICKTPUKHU.
MonenvupoBaHUe CHUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.
W cToYHMKY TTOCTOSIHHOTO TOKA.
JlerCTBUS SIEKTPUUECKOTO TOKA.
0. DnexTpu4ecKuit TOK B )KUIAKOCTH.
1. Ta30BbIit pa3psin.
2. H3mepeHue CUiIBI TOKA aMIIEPMETPOM.
13. H3mepenwue 3MEKTPUICCKOTO HAMIPSHKCHUS BOJIBTMETPOM.
14. PeoctaT u Mara3uH CONPOTUBJICHUI.
15. BzaumopeiicTBHE NOCTOSIHHBIX MAarHUTOB.
16. MoaenupoBaHuE HEBO3MOXHOCTH pa3ICICHUS MTOJFOCOB MarHUTA.
17. MonenupoBaHUe€ MarHUTHBIX MOJIEH MTOCTOSIHHBIX MAarHUTOB.
18.  OmmIT OpcTena.
19. MarnuTHoe€ 1ose Toka. DIEKTPOMArHuT.
20.  JleficTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
21.  DnekTpoaBUTaTeNb MOCTOSIHHOTO TOKA.
22. HccnenoBaHue SIBJICHUS JICKTPOMAarHUTHOW MHTYKITUH.
23.  Omnpiter dapages.
24. 3aBUCUMOCTH HAMNpaBlIEHWUS HWHAYKIIMOHHOTO TOKAa OT YCJOBHM €ro
BO3HUKHOBEHHUS.
25.  DIIeKTpOTeHEPATOp IMOCTOSHHOTO TOKA.
DponmanvHsvle 1a60pamopHsvie padomsl U ONvIMbL

MR BR©O©00~NO O AW

1. OneITel TI0 HAOMIONEHUIO DSJIEKTPU3ANMKM TEJ HWHAYKIUEH W TIpH
COTPUKOCHOBCHHH.

2. HccnenoBanre AEUCTBUS DJACKTPUYCCKOTO IO HA TMPOBOJHUKH U
JTUDJICKTPUKH.

3. COopka u mpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.

4, W3mepenne u peryaupoBaHie CUIIbI TOKA.

5. N3mepenne u peryaupoBaHie HAMPsHKEHNUS.

6.  Uccneoosanue 3asucumocmu cuivl moxa, uoywe2o uepes pe3ucmop,
Om CONPOMUBIIEHUS. PE3UCMOPA U HANPANCEHUS HA Pe3UCHope.

7. Onvimol,  OeMOHCMpUpylOWue  3d8UCUMOCMb  NIEKIMPUUECKO20
CONPOMUBTIEHUSL NPOBOOHUKA OM €20 OJIUHb, NIOWAOU NONEPEUHO20 CeYeHUs U
Mamepuana.

8.  Ilposepxa npasuna crodicenusi Hanpsd*CeHul NPu Nocied08amebHOM
COeOUHeHUU 08YX Pe3UCIOPO8.

9.  Ilposepxa npasuna Onsi cuibl MOKA NPU NAPALIETbHOM COeOUHEeHUU

PE3UCMOPOS.



10. Omnpenenenue pabOTBI AJIEKTPUUYECKOTO TOKA, UAYLIETO 4epes
pE3UCTOP.

11. OmnpeneneHne MOUIHOCTH 3JEKTPUYECKOIO TOKA, BBIACIISIEMONW Ha
pe3ucTope.

12. HccnepoBaHue 3aBUCUMOCTH CHUITBI TOKA, HYIIETO Yepe3 JaMIOUKY, OT
HaIpsDKECHMS Ha HEW.

13. HccnenoBaHrne MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSTHHBIX MarHUTOB.

14. H3yuyeHue MarHUTHOIO TIOJS IOCTOSHHBIX MAarHUTOB IIpU HUX
O00BEIMHEHUY U Pa3JICIICHUN.

15. HccnepoBaHue [EWCTBUS DJIEKTPUUYECKOIO TOKA HA MAarHUTHYIO
CTpEIIKY.

16. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJEUCTBUSA
KAaTyLIKHA ¢ TOKOM M MarHuTa OT CWJIBI TOKA W HAIPABJICHUS TOKA B KaTYILKE.

17. W3yuyeHue A€HCTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

18.  Uzyuenue pabomwi s1ekmpoogueamens.

19. HMsmepenue KIIJ] anexktpoaBuraTenbHON yCTAaHOBKH.

20. OmnbITBI TIO WCCIICOBAHHIO SBIICHUS SJICKTPOMArHUTHON WHIYKITHH:
UCCJIEIOBAHNE U3MEHEHUI 3HAYEHU U HAIlpaBJIeHUs! MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexanuveckue siBJIeHUSA

Mexannueckoe JBHkeHHE. MarepuanbHas Touka. (Cucrema otcuéra.
OTHOCUTENBHOCT MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBuxeHue. Hepasnomepnoe npamonuneunoe ogudxcenue. CpenHsst U MeHOBEHHAs
CKOpOCMb mena NPu HePAGHOMEPHOM OBUINCEHUL.

Yckopenue. Pasnoyckopennoe npsamonunetinoe osudiceHue. CBOOOIHOE
nagenue. Onvimul [ anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

IIepBsIii 3ak0oH HbtoTona. Bropoit 3akon Herotona. Tpernii 3akon HeroToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyzocmu. 3axon [yka. Cuna mpenus: cuia mpeHus CKOAbIHCEHU,
cuna mpeHus noxosl, opyaue uobl MpeHus..

Cuna TSKECTHM M 3aKOH BCEMUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
naaeHus. Jleuowcenue naanem e6okpye Coanya (MC). Ilepsas rocmuueckas
ckopocmo. Heeecomocmov u nepezpysxu.

PaBHOBecue MatepuanbHOU TOUKU. AOcomomHo meépooe meno. Pasnosecue
meeépo020 mena ¢ 3aKpeniéHHou ocvio epaujeHus. MoMeHT cuibl. [lenmp
msoicecmu.

Nmnynec tena. Hzmenenue umnynvca. Umnynve cunvl. 3aKOH COXpaHEHUS
uMmiyibsca. Peaktusnoe asuxenue (MC).

Mexanuueckass pabota MU MOIIHOCTb. PaboTa cui TsKecTu, ynpyeocmu,
mpenus. Cesa3b onepeuu u pabomsi. [loTeHMaIbHAS SHEPTUS TeNa, TOJAHATOrO HAJl
MIOBEPXHOCTBIO  3eMIM. [lomenyuanvHas  dHEpeUs  CHCAmou  NPYIHCUHDL.
Kunernueckasi sHeprusi. Teopema o kunemuueckou 3Hepeuu. 3aKOH COXPAHEHUS
MEXAHUYECKON DHEPIUH.



Jemoncmpayuu

1. Habnrogenne MexaHM4eCcKoro JBHKEHHSI Te€lla OTHOCUTEIBHO Pa3HbIX
TEJl OTCYETA.

2. CpaBHEHHE TyTE€ U TPACKTOPHI ABMKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.

3. W3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHMUS.

4, HccnenoBanre Npu3HaKOB PABHOYCKOPEHHOTO IBUKECHUS.

S. Habmroienue 1BUKEHUs Tella 10 OKPYKHOCTH.

6. HabmroneHne MexXaHW4ecKUX SIBJICHUH, MPOUCXOISALIMX B CHUCTEME

orcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPSCHHOM JIBHYKEHUH OTHOCUTEIIBHO
KaOuHeTa (QPU3UKH.

7. 3aBUCUMOCTB YCKOPEHUS TeJIa OT MACChl TeJIa U IEHCTBYIOIIEH Ha HETO
CHJIBI.

8. Habimroienue paBeHCTBa CHII IIPYU B3aUMOJIEHCTBUY TEIl.

9 M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

10. Ilepemaua ummyibca MpU B3aUMOACHCTBUU TEIl.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

12. CoxpaHeHne UMITyJIbCa MPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13. CoxpaneHnue uMmyJbca Mpu aOCOTIOTHO yIIPYTrOM B3aUMOICHCTBHUH.

14, HalGnrogeHue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHne MEXaHUYECKOI 3HEPTUU IpHU CBOOOJHOM NaJCHUU.

16. CoxpaHeHHEe MEXaHWYECKOM OHHEPruv MpH JBWKEHUM Tela IO0J
JEUCTBUEM IPYKHUHBI.

@ponmanvusvle 1a00pamopHvle pabomol u ONbIMb

1.  Koucmpyuposanue mpaxma 01  paseoHa U  OalbHeUULe2o
PABHOMEPHO20 OBUINCEHUS ULAPUKA UTU TNENEHCKU.

2. OrnpeneneHue CpeiHe CKOPOCTH CKOJIbXKEHUS OpyCcKa WM JBUKECHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOpPEHHs Tella MPU PaBHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IJIOCKOCTH.

4, HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

S. HccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

6. Omnpenenenue kodhGUIEHTa TPEHUS CKOJIBKECHUSI.

7. OnpeneneHue KECTKOCTH NPYKUHBI.

8. Omnpenenenne pabOThI CUIIBI TPEHUS TPH PABHOMEPHOM JIBHKCHHH
TeJa M0 TOPU3OHTAIIBHON MMOBEPXHOCTH.

9. Onpenenenne pabOTBI CHIBI  YIPYTOCTH TpU TOABEME Tpy3a

C MCTIOJIb30BAaHUEM HEMOIBIYKHOTO U TTOJIBIXKHOTO OJIOKOB.
10. M3yueHue 3aKOHA COXPAaHEHMS SHEPTHH.

Pa3nen 9. Mexanndyeckue K0JIe0OaHUA ¥ BOJHBI



KonebarenbHoe neuxkenre. OCHOBHbIE XapaKTEPUCTUKU KOJI€OAHUMN: TIEpUO,
4acToTa, aMIUIATyna. Mamemamuyeckuu u npyscunnsviu maamuuxu. Ilpeepawenue
9HepeUU npu Ko1ebamenbHOM O8UNCEHUU.

3aryxatomue koneOanus. BeiHyX1eHHbIE KoJeOanus. PezoHaHc.

Mexannueckue BoOJIHBL. CBOMCTBA MEXaHUUYECKUX BOJH. [IpodonbHbie u
nonepeynvie 80HbL. J[MUHA BOAHBL U CKOPOCMb €€  pPACHPOCMPAHEHUS.
Mexanuyeckue oiHbl 8 meépoom meine, ceticmudeckue 8orvl (MC).

3ByK. I pomkocms 38yKka u evicoma mona. Ompadicenue 38yka. Ungpaseyxk u
VIbMPA3BYK.

JHemoncmpayuu

1. HabGmronenue konebanuii Ten moj AEHCTBUEM CUIIBI TSHKECTH U CHJIbI
YIOPYTOCTH.

2. Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HabGnrogenue BIHYXKAEHHBIX KOJIEOaHWI U PE30HAHCA.

4. PacnipocTpanenne npoAoIbHBIX U MOTIEPEYHBIX BOJH.

S. HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKYyCTHYECKHI1 pe30HaHC.

Dponmanvhovle 1a60pamopHsvie padomsl U ONvIMbL

1. Omnpenenenrne YacTOTHl M Tieproja KojeOaHWA MaTeMaTHYeCKOTO
MasTHHKA.

2. OmnpeneneHue 4acTOThl M TIEPHO/Ia KOJIeOaHUH TPYKMHHOTO MasiTHUKA
(2/1eKMpPOHHAA 0eMOHCMPAUUL).

3. HccnenoBanre 3aBUCUMOCTH TEpPHOJa KOJIEOAHUN TMOJBEHIEHHOTO K
HUTHU T'Ppy3a OT JUIMHBI HUTH.

4, HccnenoBanre 3aBUCUMOCTH  Tepuofa KojeOaHUW MPYKHHHOTO
MasTHUKA OT MacChl TPpy3a (2/1eKMPOHHAA 0eMOHCIMPAUU).

5. [TpoBepka HE3aBUCUMOCTH TepHOaa KOJIeOaHU Tpy3a, MOABEIICHHOTO
K HATH, OT MacChl Tpy3a.

6. OneIThl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh IE€pUOAa KOJEOAHHI
MPY>KUHHOTO MasTHUKA OT MacChl TPy3a U )KECTKOCTH MPY KUHBI.

7. 3mepenne yCKOpeHHS CBOOOAHOTO TANeHUS  (J1eKMPOHHAA
oemoHcmpayusi).

Pa3znes 10. D1eKTPOMATrHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI

OJIEKTPOMarHuTHOE  ToJie.  DJIEKTPOMAarHuTHeie  BOJHBL.  Cgoiicmea
9NeKmpomMacHumuslx 6oaH. Lllkana snekmpomachumnvix eoan. Hlcnonvzoeanue
INEKMPOMASHUMHBIX 80IH 015 COMOBOU CEA3U.

DnekTpoMaruuTHas npupoja cBera. CkopocTb cBeta. BollHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBEIE CBOICTBaA CBETA.

@Dponmanvhsie 1abopamopnsie’ pabomot u onvimol’

1. N3ydeHue CBONCTB SJEKTPOMATHUTHBIX BOJH C ITOMOIIIBIO

MOOMJIBLHOTO TeedoHa.



Pa3znes 11. CBeToBbIE AABJIEHUS

JlyueBas  mopmenb  cBera.  Mcrounuku — cBera.  [Ipamonumetinoe
pacnpocmpanenue ceema. 3ammenus Coanya u Jlynvl. OTpaxkenue ceta. [lnockoe
3epKano. 3aKkoH OmpadxceHus ceema.

[Ipenomnenue cBera. 3akOH NpesoMJeHUs cBeTa. [lonnoe enympennee
ompadicenue ceema. Hcnonv3oeanue NOAHO20 BHYMPEHHE20 OMPAdICeHUs 8
ONMUYECKUX C8eMOB0OAX.

Jlunza. Xonm nydeit B juH3e. Onmuueckas cucmema ¢homoannapama,
muxpockona u meaeckona (MC). [na3z kak onmuueckas cucmema. bruzopykocms u
0aIbHO30PKOCMD.

Pa3znoorcenue 6benoco ceema 6 cnexmp. Onvimwi Horomona. Cnoowcenue
CNeKmpanbHbIX YEEMO8.

Jlemoncmpayuu

1. [IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

2. OTpakeHue cBeTa.

3. [Tonyyenue u300paK€HUI B IJIOCKOM, BOTHYTOM U BBIIIYKJIOM
3epKaJIax.

4, [Ipenomnenue ceera.

5. OnTuueckuii CBETOBO/I.

6. Xop ydeit B coOuparorieit JIMH3e.

7. XoJ Jy4er B pacCEeUBArOLIEH JIMH3E.

8. [Tosryuyenue n300pakxeHUi ¢ TOMOILBIO JIMH3.

Q. [Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopguensb rnasza.

11. PasnmoxeHue 6emoro cBeTa B CIIEKTP.

12. TlomyueHue Genoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX 1IBETOB.

DponmanvHovle 1a60pamopHsvie padomsl U ONvIMbL

1. HccnenoBanre 3aBUCHMOCTH YTJ1a OTPaKEHHSI CBETOBOTO JIyda OT yTJiia
najICHUsI.

2. W3yuenne XapakTEepPUCTHK H300paKeHUS TIpeaAMeTa B  IUIOCKOM
3epKale.

3. HccnenoBanre 3aBUCHMOCTH YIJIa MPEIOMIICHUS CBETOBOTO JIiyda OT
yTJla aJeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO.

4, [Tomyyenune n300paxeHut C MTOMOIIBI0 COOMPAOIICH JTUH3HI.

d. Onpenenenne  (POKYCHOTO pacCTOSHUS U ONTUYECKOW  CHJIBI
coOMparoIel TUH3HI (2/1eKMPOHHAA 0EMOHCMPAUUSL).

6. OmnpITEI 1O Pa3lIOKEHUIO OCJIOro CBeTa B CHEKTD (2/1eKMpOHHAA
oemoncmpayus).

7. OnBITH IO BOCTIPHUSATHIO I[BETA MPEAMETOB TIPH MX HAOIIOACHUH Yepe3

L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBbBIE SIBJICHUSA
Onvimsl Pesepghopoa n mmanerapHas Mojienb aroMa. Mojenb atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmei.



PannoaktuBHOCTb. Anbgha-, bema- u eamma-uznyuenus. CTpoeHUE aTOMHOTO
anpa. Hyxknounas mooenv amomnozo s0pa. Hzomonwi. PaduoaxkmusHnvie
npespawenus. llepuoo noarypacnada amomHulx soep.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apSIOBOTO U MacCOBOTO YHCEN.
Peaxyuu cunmesa u denenus s0ep. Mcmounuxu snepeuu Coanya u 36¢30 (MC).

SAnepHas sHepreTuka. /[leiicmeus paouoaKxmuHbIX UsIYHYeHUll HaA HCUBblEe
opeanuzmol (MC).

Hemoncmpayuu
CrieKkTpbl U3Ty4YEeHHSI U TTOTJIONICHHUS.

CrieKkTpbl pa3IMYHbIX Fa30B.

CrniexTp BoJopoa.

Hab6mronenue TpekoB B kamepe Busnbcona.

PaboTa cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

Peructpanus u3mydeHus MpUPOIHEIX MUHEPAIOB U MPOTYKTOB.
(Dponmaﬂbubte aadopamopHule padomst u OnbiMbvl

ook wnE

1. HccnenoBanue TPEKOB: UBMEPEHUE SHEPTHH YACTULIBI IO TOPMO3HOMY
nyTH (1o poTorpagusam) (2.1eKmpoHHaAA OeMOHCMPAUUSL).
2. N3mepenune paanoakTUBHOTO (DOHA (971eKmMPOHHAA OeMOHCmpPayus).

IoBTOpPHUTEIHLHO-00001IAOIIIUIA MOAYJIb

[ToBTOpUTENHEHO-00001IAIOIINI MOAYJTH TIPEIHA3HAYCH JIJISi CUCTEMATU3AINH
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITa IEATEILHOCTH, TPUOOPETEHHOTO
MIPU U3yYEHUU BCETO Kypca (PU3UKH.

[Ipy n3yyeHnn AJaHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUbI
JeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaeTCs JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHUpYyETCs
€CTEeCTBEHHO-HAy4YHasl TPAMOTHOCTb: OCBOCHHME HAYUYHBIX METOJIOB HCCJICIOBaHUS
SABJICHUN NPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECcKue
SBJICHUSI, TPUMEHSS TOJy4YeHHBbIC 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4e€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP NAHHOTO pas3feia peaausyeTcs
3a CU€T TOTO, YTO YUalllrecs BBIMOJIHSIOT 3alaHusl, B KOTOPBIX UM MPEIJIaraeTcs:

" Ha OCHOBE IMIOJYYCHHBIX 3HAHUW pacrno3HaBaTh W HAyYHO OOBSICHSTH
dusnueckue SBIECHUS B OKPY>KaIOIIEH MPUPOE U MOBCETHEBHOMN KU3HU;

" JCIOJIB30BAThH O]l PyKOBOJCTBOM MEAArora HayyHbl€ METOIbI UCCIEAOBAHUS
bu3nUecKuX SBICHUM, B TOM YHCJE JIJII TIPOBEPKH TUIIOTE3 W TMOIYYCHUS
TEOPETUYECKUX BHIBOJIOB;

" OOBSCHATH C OMOPOM HAa JUAAKTUYCCKHN MaTepuall mociie OOCYXIACHHS C
MeJIaroroM Hay4YHbIE€ OCHOBBI HAaMOOJIEe BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHH, Hampumep, MPAKTUUYECKOTO HCIOIb30BAHUS  Pa3TMYHBIX
MCTOYHUKOB SHEPIMH HA OCHOBE 3aKOHA NPEBpAICHUS U COXPAHEHUS BCEX
U3BECTHBIX BUJIOB SHEPTHHU.

Kaxnas w3 TeM JaHHOro pasznena BKIIOYAET HKCIEPUMEHTAIBHOE
UCCIeI0BaHUE 00O0OUIAIOMIEro XapakTepa HAa YCMOTPEHHE Ieaarora U IpH €ero



nomoniu. Pa3zmen 3aBepmiaeTcss MPOBEACHUEM AMATHOCTUYECKOW W OIICHOYHOMN
paboTHI 32 KypC OCHOBHOM IIKOJIBI.

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O IIPEJIMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nienom pesynbrarsl ocBoeHus oOydaronumMucs ¢ 3[1P yue6Horo npeamera
«Du3uka» AOJHKHBI COBIIAJATh C Pe3yJIbTaTaMH MPUMEPHON pabodel MporpaMMeI
OCHOBHOTO 00111eT0 00pa30BaHuUs.

HauOoiee 3HaYNMBIMHA SIBIISTFOTCSL:

JINYHOCTHBIE PE3YJIBTATDI:

MOTHBalMg K OOYy4YEeHHI0O M  LEJCHANpaBICHHOW IMO3HABaTEIbHOU
NEeSATEIbHOCTH;

YCTAHOBKA Ha OCMBICJIEHUE JIMYHOTO OMbITa, HAOMIOIEHU 32 (PU3NYECKUMHU
AKCTIIEPUMEHTAMH;

YCTAHOBKAa HAa OCMBICIIEHUE PE3YJIbTAaTOB HAONIOACHUI 32 MPUPOJHBIMU H
TEXHOT'C€HHBIMU SIBJICHUSIMU C MO3UIUN (PU3NUECKUX 3aKOHOB;

CIIOCOOHOCTh OIIEHUBATh IMPOUCXOSAIINE U3MEHEHUS W HMX IOCJIEACTBUS;
dbopMyIUpOBaTh U OIIECHUBATH PUCKU, (DOPMUPOBATH OIIBIT;

NOBBIIIEHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
JeATEIbHOCTh (IPU COBMECTHOM BBITIOJIHEHUU JIAOOPATOPHBIX MPAKTUYECKUX
pabor);

yMEHUE pa3nuvarh yueOHbIe CUTYyallMH, B KOTOpbIX yuartuiics ¢ 3I1P moxer
JIEWCTBOBAaTh CAaMOCTOSITEIbHO, W CHUTYallMd, TI/€ CJEAYEeT BOCIOIb30BaThCA
CIIpaBOYHOU MH(GOpPMALIUEN U IPYTUMHU BCIIOMOTaTEIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TNPUHUMATh PEIICHHE B KU3HEHHOW CHUTyallud Ha OCHOBE
NepeHoca MOJYyYeHHBIX B XO0jA€ 00yueHus] (PU3NUECKUX 3HAHUW B aKTyaJIbHYIO
CUTYAIIHIO;

CIIOCOOHOCTh  COOJIIOZIaTh B TOBCEAHEBHOW JKM3HU TpaBUjia JIUYHOU
0e30MacHOCTH Ha OCHOBE MOHUMAaHUS (U3MYECKUX SIBICHUW M 3HAHMS 3aKOHOB
busuKy;

yMEHUE KPUTUYECKU OLIEHUBATh MOJYYCHHYI0 OT cOOeCeTHIKA HH(OpMaITuio,
COOTHOCS €€ CO 3HaHUuEeM (PU3NYECKUX 3aKOHOB;

CIIOCOOHOCTh TepeaTh CBOM COOOPAKEHMsS, YMO3AKIIIOUCHHS TaK, YTOOBI
OBITH TTOHSTBHIM JIPYTUM YEIIOBEKOM;

aJICKBaTHOCTh TIOBEICHHS OOYYaIOIIEeToCs] ¢ TOYKH 3PEHHS OMACHOCTH WIIN
Oe3omacHOCTH JyTsl ce0st UITH I OKPY KAFOIIIHX;

yBaXXEHUE K TPYIY U pe3yibTaTaMm TPYAOBOU AESTEIBHOCTH;

yriayOjieHue TpeJCTaBIEHUH O UEJOCTHOM KapTUHE MHpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUIN U MPAKTUUYECKUX YMEHUH.

METAINPEAMETHBIE PE3YJIBTATDI



Osnadenue YHUBEPCATbHBIMU yueonvimu nOo3HAGaAMmMeNbHbIMU
oelicmeuamu:

BBISIBIIATH MPUYUHBI U CIICACTBUS MPOCTHIX (PU3UIECKUX SIBJICHHIM;

onpenensaTh (GU3NUECKUE TOHITHS, CO3/1aBaTh 00OOIIECHUS, yCTaHABINBATH
aHAJIOTUH, KIIACCU(PHUITUPOBATH, CAMOCTOSITEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHUH
JUTST  KJTacCHU(PMKAIUKA, WCTONB3YsS CHPABOYHYI0 HHPOPMAIMIO W OMHPAsICh Ha
JITOPUTM YUEOHBIX JEHCTBUI;

yCTaHaBJIMBaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M, CTPOUTH JIOTHYECKOE
paccykJieHue, yMO3akiItodeHue (MHIYKTUBHOE, JEIyKTUBHOE, MO aHAJIOTUHU) U
JieaTh BBIBOJIBI MOJT PYKOBOJICTBOM I€Aarora;

UCKATh UM OTOMpaTh MH(POPMAIIMIO WIIM JAHHBIE U3 UCTOYHUKOB C yUYETOM
MPEJIOKEHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPHUEB.

co3/1aBaTh, MPUMEHATh U MPeoOpPa30BbIBATh 3HAKU M CHUMBOJIBI, MOJIENU U
CXEMBI JIJI pelIeHrs Y4eOHBIX U MMO3HABATENIbHBIX 33/1a4;

C MOMOIIBIO TIeJIarora Wik CaMOCTOSITENIbHO MPOBOJUTH OIBIT, HECIOMKHBII
HKCIIEPUMEHT IO YCTAHOBJIEHUIO OCOOCHHOCTEH (DU3MYECKOro OOBEKTa WU
SIBJICHUS;

peoOpa3oBbIBaTh UHGOPMAIMIO U3 OJHOTO BUJA B IPYroH (TabauIly B TEKCT
¥ 1p.);

YCTaHaBJIMBATh B3aUMOCBA3b (PU3UUECKUX SIBICHUM U TIPOLIECCOB, UCIIOIB3YS
QITOPUTM YUEOHBIX JICHCTBUIA.

Osnadenue  yHugepcanbHvlMu  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HAHHO HCIMOJIb30BAaTh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3aJadyeil
KOMMYHUKAIIUM  JII1  BBIPAKEHHUS CBOMX MBICIIEH W TOTpeOHOCTEeH st
IJIAHUPOBAHUSI CBOEH JESATEIBbHOCTH;

OpraHU30BbIBaTh YUE€OHOE B3aUMOJIEHCTBHUE B rpymre (OmnpeaeisiTh o0Ime
1EJTH, PacIpeaeIIsiTh POJIU, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.).

LIEJICHANPABJICHHO  MCIOJb30BaTh  MH(OPMAIIMOHHO-KOMMYHUKATHUBHbBIC
TEXHOJIOTUU, HEOOXOIUMBbIE ISl PEeLICHUs] YYEOHBIX U MPAKTUUECKUX (PHU3UYECKUX
3ajay;

OpraHU30BbIBATh YU€OHOE COTPYIHHYECTBO U COBMECTHYIO JIESATEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMHM B MPOLECCE 3aHATHIA (PUUKOM.

Oe¢nadenue yHugepcaibHblMu yUeOHbIMU PeCYIAMUCHBIMU OCUCMEUAMU:

NOHUMATh  [EM  €CTECTBEHHOHAYYHOr0  OOy4YeHus, CTaBUTh U
dbopMyIupOBaTh A1 ce0s1 HOBBIE 3a/1a4H B y4eOe ¥ MO3HABATEILHOM JIEATeILHOCTH;

oOHapyxuBaTh U (OPMYJIUPOBATH YUEOHYIO MPOOJIEMy, OMPEASATh IEb
y4eOHOM JESITENbHOCTH;

CaMOCTOSITENIbHO WJIM C TIOMOIIBIO YUUTEIIS IIJIAHUPOBATh MyTH TOCTUKECHUS
nenel B (U3NYECKUX DKCIEPUMEHTaX, B TOM YHUCJIE allbTepHATUBHBIE, OCO3HAHHO
BBIOMpaTh HanboJee 3PpheKTUBHBIC CIIOCOOBI pelIeHUs YUeOHBIX U MO3HABATEIIbHBIX
3ajay;

COOTHOCHUTH CBOU MPAKTUYECKHUE AEHUCTBUS C INIAHUPYEMBIMU PE3yJibTaTaMu,
OCYILIECTBIISITH KOHTPOJIb CBOCH JEATETLHOCTH B MPOIIECCE TIOCTUKEHUSI PE3yIbTaTa,



ONPEAENATh CIOCOOBI JEUCTBUN B paMKaXx MPEIOAKEHHBIX YCIOBUM U TPEOOBaHUH,
KOPPEKTUPOBATh CBOU JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIIONICHCA CUTYallUEH;

MPAaBWJIBHOCTh  BBIMIOJIHEHUS  AKCIEPUMEHTAIbHOW  y4eOHON  3ajauu,
COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHHUS;

BJIAJICHUE OCHOBAMHM CaMOKOHTPOJSI, CAMOOLCHKHU, NMPHUHSATHS PEUICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4yeOHOM MW  TO3HABATEILHOUN
JIESITENBbHOCTH;

JaBaTh aJICKBaTHYIO OLEHKY CUTYAallMH U MPEIJIaraTh IJIaH €€ N3MECHECHHUS;

NPEeIBUAETb TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PEIICHUH Y4eOHOU
3a/1a4y;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

HHPEAMETHBIE PE3YJIBTATDBI

TpedoBanus K NpeAMeTHBIM Pe3yJIbTATAM OCBOCHHS Y4eOHOI'0 MpeAMeTa
«@Pu3ukay, pacupeaeaeHHble 10 rogamM 00y4eHus

Pesynbratel o rogam (GopMyJIUpPYIOTCS MO MPUHLHKILY 100ABICHUS HOBBIX
pe3yibTaTOB OT roja K roay (pe3yJbTaTbl OYEPEIHOrO Toja MO YMOJYaHHUIO
BKJIFOYAIOT PE3YyJIbTATHI NPEIbITYIIUX JIET).

7 KJIACC
[IpenmeTHple pe3ynabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI  OTpa)aTh
c(hOpPMHUPOBAHHOCTH Y O0YUAIOIINXCSI YMCHUM:

— OpHUEHTHPOBATHCA B IOHATHSIX U ONEPUPOBATH UMU Ha 0A30BOM YpPOBHE:
bu3nYecKre U XUMUUYCCKHE SIBICHUS, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIb,
TUTIOTE3a; €AVHUIBI (PU3UYECKUX BEJIWYMH, aTOM, MOJIEKYJia, arperaTHbie
COCTOSIHUSI BemiecTBa (TBEpPIOE, KHUIKOE, ra3000pa3HOE); MEXaHUYECKOe
JBI)KEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE), TPACKTOPHUS,
paBHOnEUCTBYyIOmAsT  cwi, Aedopmauus  (ympyras, IUIacTHYECKas),
HEBECOMOCTh, COOOIIAIONIMECS] COCYAbl, C OMNOPOM Ha JIUIAKTUYECKUM
Marepual

— paznuyaTth sBiacHUA (IudQy3us; TEIUIOBOE IBHUKEHHUE YACTHI] BEIICCTBA;
pPaBHOMEpPHOE  JIBUKCHHME;  HEPAaBHOMEPHOE  JBIWKCHUE,  HHEPIIHUS;
B3aUMOJICHCTBUE TEN, pasHogecue MmeEEPObIX men C 3aKPEeniEéHHOU OCbio
épaujeHus; Tiepenada AaBjIeHUsT TBEPABIMU TeJIaMU, KUJKOCTSIMH U ra3aMu;
atMoc(epHOe JaBlICHHWE; IUJIaBaHHME TeJ, NpEeBpalleHUus MEXaHUYeCKOU
DHEPIruM) IO ONMUCAHUIO UX XapaKTEPHBIX CBONCTB U HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (DU3NYECKOE SBJICHUE, ITOCTIE MPEIBAPUTEIIHLHOTO
00CYXK/IeHUs C TIearorom;

— pacro3HaBaTh  TPOSBICHHE  HM3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKPYKAIOIIEeM MUPE, B TOM YUCIIe (PU3UIECKUE SIBJICHUSI B IPUPOJIC: TIPUMEPHI
JBUKEHUSI C PA3IMYHBIMU CKOPOCTSMHM B JKUBOW W HEXHBOW NPUPOJIE;
JNEeWCTBUE CHJIBI TPEHHUS B IIPUPOJIC M TEXHUKE; BIHUSHHE aTMOC(EPHOro
JIaBJICHHS HA )KUBOU OpraHu3M; IJIaBaHHE PBIO; phIUard B TEJIC YeJIOBEKA; IIPH
9TOM TEPEBOAWTH TMPAKTHUECKYIO 3a7ady B Y4eOHYI0, BBIICIAThH



CYILIECTBEHHbIE CBOMCTBA/MPU3HAKA (PU3NYECKUX SIBICHUH C TOMOIIBIO
neaarora;

OINKCHIBaTh M3yUYEHHBIC CBOWMCTBA TEN U (PU3UUECKHE SIBICHUS, HCIOJIb3YS
¢dusnyeckue BeMMUUHBI (Macca, 00BEM, MIOTHOCTH BEIIECTBA, BPEMSI, MYTh,
CKOPOCTb, CPEIHSA CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIA TSYKECTH, BEC TENA, CUJla
TpeHUs, AaBieHue (TBEPIIOTO Teja, JKUJIKOCTH, ra3a), BHITAIKUBAIONIAS CUIIA,
MexaHuveckas pabora, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOO PUIIMEHT TOJIe3HOr0 JIEUCTBHS MEXaHU3MOB, KHHETHYEcKass U
NOTEHIMAIbHASL YHEPTUs) C ONMOPOM Ha CXeMy; IIPHU OMHCAHUM PACKPHIBATh
(bu3MYECKU CMBICI UCTIOIB3YEMbIX BEJIMYWH, UX O003HAYEHUS U €IMHMIIbI
(GU3NYECKUX BEIUYHH, HAX00UmMsv Gopmynvl, ceasvleaoujue OaHHYIO
Qusuueckyrlo GenuuuUHy ¢ OpyeUMU BEIUYUHAMY, CMPOUMb 2paguxu
U3YUEeHHBIX 3A8UCUMOCTNEN PUBUYECKUX GeIUYUH C OTIOPOM HA TUTAKTHYECKUI
MaTtepuan;

XapaKkTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ys TIpaBUJIa CIOKEHMsI CUi (BIOJIb OJHOM MpsiMoM), 3axkou [yKka,
sakon llackans, 3axon Apxumeoda, npaeuno pasHogecus pwvluaza (010Ka),
«30]10moe Npasuioy» Mexaruxku, 3aKOH COXpaHEHUS] MEXaHUYECKON dHEPIHH;
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3aNUCHIBANb €20
mamemamuyeckoe — 8vlpadceHue  Nno0  PYKOBOOCMBOM  nedazozd  C
obcydcoenuem niana pabomol,;

OOBSACHATH (PU3UYECKHUE SABJICHUS, IPOLECCHI U CBOWMCTBA TEN, B TOM YUCIE U
B KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: IMpHu
MOMOIIM TIeJarora BBISBIATh NPUYMHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTH
o0bsicCHeHHE U3 |—2 JOTrMYecKUxX ILIAaroB € OMOpod Ha 1—2 M3y4YEeHHBIX
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
pelaTh TUMOBBbIE pacyE€THBIE 3aJauM B 1aeiicTBHE C OMOPOI Ha ajIrOpUTM,
IpeBapUTEIbHO Pa300paHHBI COBMECTHO € MEAAroroM, UCIob3ys 3aKOHbBI
U (GopMyJibl, CBA3BIBaIOIIME (PU3MUYECKHUE BEIMYMHBI: Ha OCHOBE aHallM3a
YCIIOBUS 33JjauM 3alMChIBaTh KPaTKOE YCJIOBUE, MOJCTaBIATh (PU3NUECKUE
BEJIMYMHB B (DOpPMYJBI M TPOBOJIUTH PAcUEThl, HAXOJIUTH CIPABOYHBIC
JTaHHbIe, HEOOXOJUMBbIE ISl peUIeHUs 3a7ad, OLIEHUBATh PEATMCTHYHOCTH
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacrmo3HaBaThb NPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU [MOMOLIH
(Gu3NYECKUX METOMIOB MOCJE MPEIBAPUTEIHHOTO O0CYKACHUS C MEIaroroM;
IpU MTOMOUIH TEarora B OMMCAHUU UCCIIEOBaHMSI BBIACIATH POBEPSIEMOE
IpEeanoyio’keHne (TUMoTe3y), € OMNOpoMl Ha AMJAKTUYECKUH Marepual
pasznuyaTh U WHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ysIbTaT, HAXOIUTh TOCIIEe
OOCY>KJIeHHs C MeAaroroM OIMOKU B XOJ€ OIBITA, JeNaTh BBIBOABI 110 €ro
pe3yibTaTam;

yMETh HaXOJIUTh C UCIOJIb30BaHUEM HIM(PPOBBIX 00pa30BaTEIHHBIX PECYPCOB
OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3UUYECKUX CBOWCTB
Ten: (opMyIMpoBaTh MPOBEPSIEMbIE MPEANOJIOKEHHUSI, COOUPATh YCTAaHOBKY



U3 MPEUIOKEHHOTO 00OpPYNIOBaHMS C OMOPOM Ha CXEeMy, 3alUChIBaTh XOJI
OTbITa U (HOPMYIHPOBATH BHIBOABI O] PYKOBOJICTBOM II€/1arora;

BBITIOJIHSATH MPSMBIE U3MEPEHUS PaCCTOSIHHSI, BpEMEHH, MacChl Tena, 00bEMa,
CIJIBI W TEMIIepaTypbl C HCHOJIb30BAHMEM AaHAJOTOBBIX U IH(PPOBBIX
npuOOpOB C OMOPOW Ha alNrOpPUTM; 3alKChIBATh IOKa3aHHUs NPUOOPOB
C y4€TOM 3a7jaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

MPOBOJUTH COBMECTHO C TMEJaroroM HCCIEI0BAHUE 3aBUCUMOCTH OJIHOM
bu3MYecKo BEIMYMHBI OT JPYTOM C UCHOJb30BAaHUEM MPSMBIX U3MEpPEHUMN
(3aBUCHMOCTH ITyTH PaBHOMEPHO JABMXXYIIErOCs Tejla OT BPEMEHHU JIBHXKCHHUSI
TEeNA; CUlbl MPeHUs CKOJIbICEeHUs Om eca meid, Kaiecmea o06pabomku
nogepxHocmeti mein U HE3ABUCUMOCMU CUTbl MPEHUs Om NIowaou
CONPUKOCHOBEHUsI MeJ; CUIbl YNpyeocmu Om YOIUHEHUS NPYIHCUHDL,
8bIMANKUBAIOWE CUIbl OM 00BEMA NOSPYIHCEHHOU Yacmu mena u Om
NIOMHOCMU  JHCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2NyOUHbL, HA KOMOPYIO NOSPYHCEHO MeN0,; YCA08Ul NIA8AHUS Mel, VCI08Ull
pasHosecus pviuaza u 610K08); O] PYKOBOJICTBOM I1€/1arora y4acTBOBAaTh B
IUTAHUPOBAHUM YYEOHOTO UCCIIEOBAHUS, COOUPATh YCTAHOBKY U BBITIOIHATH
U3MEpPEHUs], CJIeays MPeNIOKEeHHOMY IUIaHy, (UKCHPOBATh PE3yJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIUMYMH B BHUJE MPEIIOKEHHBIX
TabuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHUS;
COOTHOCUTh KOCBEHHBIE HW3MEPEHHSI (PUINYECKUX BEIMYMH (TUIOTHOCTb
BEILECTBA KUJIKOCTU M TBEPAOIO TEJNA; CUJIA TPEHUS CKOIBKECHHUS; TaBJICHUE
BO3/lyXa; BRITAIKUBAIOLIAS CHJIA, ICHCTBYIONIAs HA MOTPYKEHHOE B KUIAKOCTh
TeN0; KOd(PGUIMEHT MOJIE3HOTO JNEUCTBUS MPOCTHIX MEXaHU3MOB), CIEays
NPEJIOKEHHOW  WHCTPYKIMHM; TPU  BBINOJHEHUM HW3MEPEHUU  TOA
PYKOBOJICTBOM Iieflarora coOupaTh JKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIYUCIISITh 3HAYEHNE NCKOMOU BEITMYUHBI;

COOJII0/IaTh MpaBUiia TEXHUKU OE€30MacHOCTU MpU pabote ¢ 1abopaTOpHBIM
000pyI0BaHUEM TOCIIE MPEABAPUTEIBHOTIO OOCYKICHUS C MEAarorom;
COTIOCTABJISITh MPUHILUINBI JEHCTBUSI TPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOLIAIOLINECS COCY/IbI, 0apOMETp, pblyar,
NOJBW)KHBIA M HEMOABWKHBIM OJIOK, HAKJIOHHAS IJIOCKOCTh C ONOPOW Ha
JTAJTAKTUYECKUI MaTepuan,

XapaKTEepU30BaTh  MPUHIMIBI  JEUCTBUS ~ M3YYEHHBIX  MPUOOPOB
U TEXHUYECKUX YCTPOMCTB TMOCJIE€ MPEIBAPUTEIBLHOTO OOCYXIEHUs ¢
MeJaroroM ¢ OMOpoM Ha WX onucaHus (B TOM YHUCJE: NOAIIMIHUKH,
YCTPOMCTBO BOJAOIIPOBOJIA, THIPABINYECKUN ITPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBOW HACOC, APEOMETP), UCIIONIb3Ys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUI U HE0OX0ANMbIE (PU3NUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOJUTH MPUMEPHI / HAXOIUTh MHOOPMALIUIO O TIPUMEPax MPaAKTUIECKOTO
UCIIOJIb30BaHUsl  (PU3WYECKUX 3HAHUHW B TOBCEAHEBHOW JKM3HU IS
oOecrieueHus: 6€30MaCHOCTH MPHU OOpAIICHUH C TPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBaMH, COXPAHEHHUS 3/I0POBbS U COOIOICHUS HOPM KOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



— OCYIHIECTBIISITH C TOMOIIBIO TTeJIarora 0T0Op UCTOYHUKOB HH(OPMAITIH B CETH
NHTEpHET B COOTBETCTBUM C 33IaHHBIM IMOHWCKOBBIM 3alPOCOM, HA OCHOBE
VMMEIOIINXCS 3HAHUM U IIYTEM CPABHEHUS PA3JIMYHBIX UCTOYHUKOB BBIAECIATH
uH(OpMAIMIO, KOTOpas SBISICTCS MPOTHBOPEUYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

— HCMOJB30BAaTh IMPHU BBHINOJHEHUHU Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (U3HUECKOrO COJEpKaHUsl, CIIPAaBOUYHbIE MaTepuaibl, peCypcChl
cetu MHTepHer; BuageTh nOpuEMaMM  KOHCHEKTHUPOBAHUS  TEKCTAa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

— co37aBaTh MOJI PYKOBOJACTBOM IIeJarora ¢ OOCYXJICHHEM IIJIaHa padOThI
KpaTKHe MACHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3 HMCTOYHHKOB
nHpopMaIuu (PU3NIECKOTO COMACP)KaHMs, B TOM YHCIIC MyOJINMYHO eaTh
KpaTKue COOOIIEHUS O pe3yJibTaTaX MPOECKTOB WK YUeOHBIX UCCIIEOBAHUM;
IIPY 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YUYEHHBIN OHATUMHBIN anmnapar Kypca
(bU3HMKH, COMPOBOXKIATH BHICTYIUICHUE MPE3CHTAIINCH;

— TPY BBINIOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAHUN O] PYKOBOJICTBOM
nejarora pacmnpeieNiarh OO0sS3aHHOCTU B TpYyNNe B COOTBETCTBUHM C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTHh 34 BBINOJIHCHHEM IIJIaHA JCKUCTBUM,
aJIcKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTh TPYIIIbL;
BBICTPAMBATh KOMMYHUKATUBHOE B3aWMOJICHCTBUE, YUYHUTHIBAS MHEHHUE
OKpPY’KAIOIIUX.

8 KIIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTPa)KaTh
c(hOpPMHPOBAHHOCTh Y 00YUAIOIIUXCS YMEHHUIA:

— OpPUEHTUPOBATHCA B TMOHATUSX W ONEPUPOBATH MMU Ha 0A30BOM YpOBHE:
Macca M pasMepbl MOJIEKYJ, TEIUIOBOE [BH)KEHHE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHMSI BELIECTBA, KpHUCTAJUIMYECKHME U amMop(HbIE Tena,
HACBIILICHHBI W HEHACBILIEHHBIM Map, BIAKHOCTh BO3JyXa; TEMIIepaTypa,
BHYTPEHHSISI DHEPTHUsl, TEIJIOBOM JABUTATENb; JIEMEHTAPHBIN 3JIEKTPUYECKUM
3apsl, SJEKTPUUYECKOE IM0JI€, MPOBOJHUKH W JUAJIEKTPUKH, MOCTOSHHBIN
AIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;

— pa3nuyaTrh SBJICHUS IOCIE MPEIBAPUTEIILHOTO OOCYXACHHUS C IEAarorom
(TeroBoe pacIIMpeHHe/c)kaTue, TeIulonepeaada, TEIJIOBOE paBHOBECHE,
CMa4yMBaHUE, KAMWUISIPHBIC SBJICHUS, HCIIAPEHNE, KOHJEHCALWs, IIIaBICHUE,
KpHCTaJIM3alus (oTBEpaEBaHUE), KUIICHUE, Temionepegaya
(TemIONpOBOJHOCTh,  KOHBEKIMS, MW3JIyYEHHE);  DJIEKTpU3alus  Ted,
B3aUMOJICUCTBUE 3apsAJ0B, ACHCTBUSA DSJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JE€UCTBUE MArHUTHOTO MOJS
Ha IPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAasi MHIYKLHS) MO OMNUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMbBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
bu3nuecKoe SBICHHUE;

— pacro3HaBaTh C MMOMOIIBIO MeJarora MposBICHUE W3YYEHHBIX (PU3HUECKUX
SBJICHUN B OKPYXalOlleM MHUpE, B TOM uucie (U3NYECKUE SIBJICHUS B



IIPUPOJE: OBEPXHOCTHOE HATSIKEHUE U KAIIWJULSIPHBIC SIBIICHUS B IIPUPOJE,
KpHUCTaJUIbl B IpUpoie, u3iryyeHne CoHIa, 3aMep3aHue BOJOEMOB, MOPCKUE
Opu3bl, 00pa3oBaHME POCHI, TYMaHa, UHES, CHETa; SJEKTPUUYECKUE SBICHUS B
atMocepe, IIEKTPUYECTBO KHUBBIX OPraHW3MOB; MarHUTHOE MoJie 3eMIH,
npeiid moarCcoB, POIb MArHUTHOTO TOJIS JUJISl KU3HU Ha 3emile, MOJSPHOEe
CUSIHUE; IIPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B YUEOHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA/MPU3HAKH (PU3NUECKUX SBICHUII;

OIKCHIBaTh IO/ PYKOBOJCTBOM II€Jarora ¢ oOCy)XJIE€HUEM IIaHa pabOThI
U3y4YEHHbIE CBOMCTBA TNl U (PU3NYECKUE SIBJICHUS, UCIOJb3Ys (hU3MUEcKHe
BEJIMYMHBl (TeMIlepaTypa, BHYTPEHHSSI HSHEpPrusi, KOJMYECTBO TEILIOTHI,
yAEIJIbHAsI TEIJIOEMKOCTD BEIIECTBA, yAEJIbHAs TEIUIOTA IUIABJICHHUS, yIEIbHAS
TEIJIOTa MapooOpa3oBaHMs, YIEelbHAs TEIUIOTa CrOpaHdsl TOILUIUBA,
KO3((PUIIMEHT MOJE3HOTO JACUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAs
BJIQKHOCTh BO3/yXa, JJIEKTPUUECKUH 3apsij, CWIa TOKA, 3JEKTPUUYECKOE
HaIpsHKEHUE, COMPOTHBIICHUE MPOBOAHUKA, YAEJIBHOE CONPOTUBIECHUE
BEILECTBA, pabOTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA); MPU OMUCAHUU
NpaBUIbHO TPAaKTOBaTh C TOMOLIBIO Iejgarora (U3HYECKUl CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €IUHUIBI (PU3HUECKUX BEJINYMH,
HaXoAUTh (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEIMYUHY C
IPYTMMHU BEJIIMYMHAMM, CTPOUTh TpadUKU H3YyUYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJTUUMH;

ONPEAENATh MOCIIE MPEABAPUTENBHOIO OOCYXKJIEHUS C MEAaroroM CBOWCTBA
TeN, (PU3NYECKUE SIBJICHUS U MPOLECCHI, UCIIOJb3YsI OCHOBHBIE IMOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOpUM CTPOEHUs BEUIeCTBA, NPUHIUI
CYNEpIIO3ULIMU MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHMS 3apsiia,
3akoH OMa 11 ydacTka Lenu, 3akou [[ocoynsa—/lenya, 3aK0H COXpaHEHUS
HHEPruu; MPU 3TOM HAXOJUTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BBIPAXKEHHE C OMOpPOM Ha LHU(PPOBBIE 00pa3oBaTENIbHbBIE
pecypcsl;

COOTHOCHUTH IOJ] KOHTPOJIEM Mejarora (pusnueckue Mmpouecchl U CBOWCTBA
T€J, B TOM YHCJIE U B KOHTEKCTE€ CHTyalud MPaKTHUKO-OPUEHTHUPOBAHHOIO
XapakTepa, OpH IOMOIINMA NEeAarora BbIABIATH IPUYHMHHO-CIEACTBEHHBIC
CBSI3U, CTPOUTH OOBSCHEHUE M3 1—2 JIOrMYECKWX IIaroB ¢ omopou Ha 1-2
M3YUYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHUM, (U3MUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pelaTh TUIIOBBIE PACYETHBIE 3a4a4l B 1—2 NEMCTBUS C OMOPOW HA AITOPUTM,
peIBapUTEIbHO Pa300paHHBI COBMECTHO € MEAAroroM, UCIob3ys 3aKOHbBI
U (GopMyJibl, CBA3BIBaIOIIME (PU3MUYECKHUE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIOBHS 33Ja4d 3aluChiBaTh KPAaTKOE YCJIOBHUE, BBISBISATH HENOCTATOK
JAHHBIX JUISL PEILIeHUs 3aa4u, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUIsl €€ PELIeHHs], TPOBOJUTh PACUETHl U CPABHUBATH NOJYYEHHOE 3HAYEHUE
¢bu3nyeCcKoil BETNYNHBI C U3BECTHBIMU JAHHBIMU;

UMETH MPEACTaBICHUE O MPOoOIeMax, KOTOPbIE MOKHO PEUIUTh TPU TOMOLIU
(buU3MYEeCKUX METOAOB IOCHE MPEABAPUTEILHOTO O0CYX ACHUS C MEJaroroMm;



UCIIOJIB3YSl  OIMCAHME UCCIIEI0BaHNU, BBIICIIATH IPOBEpsEMOe
IIPEANOJIOKEHNE, OLICHUBATh  IPABWIBHOCTh  IOPSAAKA  ITPOBEIACHUS
WCCIICIOBAHNS], 1€JIaTh BBIBOJBL;

YMETh HAXOJIUTh C UCTIOJIB30BaHUEM IIU(PPOBBIX 00pa30BATENBHBIX PECYPCOB
OTIBITHI 110 HAOMIOICHUIO PUBNYECKUX SBJICHHUM WK (PU3NIECKUX CBOMCTB Tell
(KamWIIsIpHBIE SIBJIEHMSI, 3aBUCUMOCTb JaBJIEHHUS BO3JyXa OT €ro o0béMma,
TEMIEPATYPbI; CKOPOCTH MPOLIECCA OCThIBAaHUSI/HATPEBAHUS MPU U3ITyUYECHUU
OT LIBETa M3JIy4arOIIEH/TIOTIOMAONIEN TOBEPXHOCTH; CKOPOCTh MCHAPEHHUs
BOABI OT TEMIIEPaTypbl JKUIAKOCTH M IUIOMAAUM €€ IOBEPXHOCTH;
IEKTpU3alUsg Tel M B3aUMOJEHCTBHE  DJIEKTPUYECKHX  3apsAJOB;
B3aMMOJICUCTBUE MOCTOSHHBIX MAarHUTOB, BU3YyaJU3alllsl MarHUTHBIX MOJIEN
ITOCTOSTHHBIX MAarHUTOB; AEMCTBHSI MAarHUTHOTO TIOJISI HA IIPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENSI IOCTOSTHHOTO TOKA):
(bopMyIUpOBaTh MPOBEPSIEMbIE MPEANOJIOKEHUS, COOMpPaTh YCTaHOBKY W3
IPENI0KEHHOr0 000PYJOBaHUS C OMOPOM HA CXEMY; OIHCHIBATH XOJ ONbITA
1 (OpMyYIUPOBATH BHIBOJIBI I10J] PYKOBOJCTBOM IIEAArora;

UMETh IIPEACTABICHUS O M3MEPEHUM TEMIIEPATYpbl, OTHOCHUTEIIbHOU
BII&XKHOCTH BO3JyXa, CHJIBbl TOKA, HANOPSDKEHHUA C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3NUYECKUX BEIMYMH; MPU MOMOIIU
[earora CpaBHUBATh pE3yJIbTaTbl M3MEPEHHM C Y4YETOM 3aJaHHOU
abCOJIFOTHOM MOTPEIIHOCTH;

IIPOBOJAUTH COBMECTHO C II€aroroM MCCIENOBAHNUE 3aBUCHMOCTH OJHOU
($u3MYECKO BEIMYHMHBI OT JPYrOol C UCHOJb30BAaHUEM MPSAMBIX U3MEPEHUMN
(3aBUCHUMOCTb CONPOTHUBIIEHUS MPOBOJHMKA OT €ro JUIMHbBI, IUIOLIAAH
MIONIEPEYHOT0 CEYEHNUS U YIEIBHOIO CONPOTUBIICHHS BEIIECTBA TPOBOIHUKA;
CUJIBl TOKA, UAYIIET0 4epe3 IMPOBOJHMK, OT HAIPSHKEHUs Ha IPOBOJIHMUKE;
WCCIICOBAHUE  IIOCJIEAOBATEIBHOIO W MApaJUICIBbHOIO  COCOUHEHUMU
IPOBOJHUKOB): IUJIAHUPOBATh HCCIIEIOBAaHUE, COOMpPaTh YCTAaHOBKY U
BBIIIOJIHATG ~ U3MEPEHMs  II0J  PYKOBOACTBOM  Ieaarora,  Cienys
OpeUIOKEHHOMY  IUIaHy,  (UKCHUPOBaTh  pe3yibTaTbl  IMOJyYEHHOU
3aBHCHUMOCTH B BHJI€ TaOJMIl U TpaduKOB, J1eJaTh BHIBOJBI 110 pe3yjbTaTaM
UCCJIEIOBaHMSI 11OCII€ 00CYKIEHUS C MeJarorom;

COOTHOCUTh KOCBEHHBbIE H3MEPEHHUS (PU3NYECKHX BeIUYUH (yAesibHas
TEMJI0EMKOCTh BEUIECTBA, COMPOTUBJICHUE MPOBOAHUKA, paOd0Ta U MOIIIHOCTh
AIEKTPUYECKOTO0 TOKA): ¢ MOMOUIBI0 TMEAarora IUIAaHUPOBAaTh HM3MEpEHUS,
coOupaTh OSKCHEPUMEHTAIbHYIO YCTAaHOBKY, CJEIysl MpEIIOKEHHOM
WHCTPYKLUH, U BBIYUCIIATh 3HAYEHUE BEJTUUHMHBL

COOJTI0/IaTh MpaBWIa TEXHUKH 0E€30MacHOCTH MpU pabote ¢ 1abopaTOpHBIM
000pyIOBaHUEM TOCIIE MPEABAPUTEIBHOTO OOCYKICHHS C MEAarorom;
COTOCTABJATh C ITOMONIBIO IE€Jarora MNPHUHIUIBI JEWCTBUS H3YyYEHHBIX
NpUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX omUcaHus (B TOM
Yyclie: CHUCTeMa OTOIUIEHUS JIOMOB, THUTPOMETp, IMapoBasi TypOuHa,
aMIepMeTp, BOJITMETD, CYETUYUK AIEKTPUYECKON DHEPIUH,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HAarpeBaTeiIbHbIE  BJIEKTPONPUOOPHI



(mpumepsl), AIIEKTPUYECKUE OPENOXPAHUTENH; AJIEKTPOMArHUT,
AJIEKTPOJBUTATENb  MOCTOSSHHOTO  TOKA), HCHOJB3YS  METOAUYECKHUE
MaTepuajbl O CBOMCTBaX (PM3MUECKUX SIBICHUN U HEOOXO0IMMBbIe (pU3MUecKue
3aKOHOMEPHOCTH;

— pacrno3HaBaTh MOCIE MIPEABAPUTEIBHOTIO O0CYKIEHUS C ME1aroroM MpocThIe
TEXHUYECKUE YCTPONCTBA H W3MEPUTEIbHBIE MPUOOPBI 10 CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUraTellb BHYTPEHHETO CrOPaHHUs, 3JEKTPOCKON, PEOCTaT);
COCTaBJISITh CXEMBbl JJIEKTPUYECKUX LENed C MOCIEeI0BaTeIbHBIM U
napajuIeIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHbIE 0003HAUECHHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

— TMPHUBOJIUTH MPUMEPBI/HAXOAUTh HHPOPMAIIHIO O IPUMEpaxX MPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3WYECKUX 3HAHUHW B TOBCEJAHEBHOM JKW3HU IS
oOecrieueHus: 6€30MaCHOCTH MPHU OOPAIIEHUH C MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 310POBbSI M COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPY’KaIOILIEH Cpeae;

— OCYILUECTBJISITh C NOMOUIbIO IEJarora MoucKk HHPopManuu (U3NYECKOTO
coJiepkaHusl B ceTu VHTEpHET, Ha OCHOBE MMEIOIIMXCS 3HAHUW U IMyTEM
CpaBHEHHS JOTMOJIHUTENIBHBIX HCTOUHUKOB BBIIETATH HHPOPMAIIHIO, KOTOPast
ABJIETCS IPOTUBOPEUNBON MM MOKET OBITh HEJOCTOBEPHOM;

— HCHOJb30BATh NPHU BBINOJIHEHUN YY€OHBIX 3aJaHUIl OTOOPAHHYIO NIEAAroroM
HAyYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3UUYECKOTO COAEpKAaHUSI, CIIPAaBOYHbIE
Marepuanbl,  pecypcsl  cetu  MHTepHer;  BiageTe  mpuémMamu
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoO0pa3oBaHus HH(POpMaLMU U3 OJIHOM
3HAKOBOM CHCTEMBI B JIPYTYIO C OINOPOW HA QJITOPUTM W YTOYHSIOLIWE
BOIIPOCHI NIEAAr0ra;

— co3/aBaTh NOJ PYKOBOACTBOM INieAarora ¢ oOCYXJEHHEM IUIaHa paldoThl
NUCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHHUs, 0000mas uHPpopMaluio H3
HECKOJIbKMX UCTOYHUKOB (PU3UYECKOTO COACPKAHUS, B TOM YUCIE ITyOIHMYHO
NPEACTaBIATh  pe3yjibTaTbl  MPOEKTHOM WM MCCIEN0BATEIbCKON
JEATEIIBHOCTH; IIPXU 3TOM I'PaMOTHO MCHOJIb30BAaTh U3YYEHHBIN MOHATUNHBIN
anmnapar Kypca (U3MKd, CONPOBOXKAATh BHICTYIUICHHE MTPE3EHTALINEH;

— MpU BBINOJHEHUH YYEOHBIX MPOEKTOB M UCCIEIOBAaHUM (PU3NYECKUX
IPOLECCOB MOJ] PYKOBOJACTBOM II€Aarora pacrnpeieniarTh OO0s3aHHOCTU B
IpyIIle B COOTBETCTBUM C IIOCTaBJIEHHBIMM 3aJadaMH, CIEIATH 3a
BBIIIOJIHEHHEM IUIaHa JEHUCTBUA M KOPPEKTUPOBAaTh €ro, aJaeKBATHO
OLICHMBaTh COOCTBEHHBIM BKJIAJ B JACSATEIbHOCTb TPYIIbI; BBICTPAUBATH
KOMMYHUKATUBHOE B3aWMOJEHCTBUE, NPOSABISAS TOTOBHOCTh pa3pelaTh
KOH(DJIUKTBHI.

9 KJTIACC
[IpeameTHble pe3ysbTaThl Ha 0a30BOM ypOBHE JIODKHBI OTpaXaThb
c(OpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHUIA:



— OPHUEHTHUPOBATHCS B TMOHATUAX M ONEPUPOBATH UMH Ha 0a30BOM YypOBHE:
cuctemMa oTcu€Ta, MarepuajgbHas TOYKa, TPACKTOPUS, OTHOCHUTEIHLHOCTH
MEXaHUYECKOTO JIBIKCHUS, nedopMarius (yrpyras, IiIacTudecKas), TpeHue,
YeHmpocmpemMumesibHoe YCKOpeHue, HEBECOMOCTb U TEPErpy3KH; ILEHTP
TSOKECTH; aOCOMIOTHO TBEPIAOE TEIO, IIEHTP TSHKECTH TBEPIOTO Teua,
paBHOBECHE;, MEXaHMYECKHE KoOJjie0aHWUs U BOJIHBI, 3BYK, HH(Pa3ByK
U yJIBTPa3BYK; AJIEKTPOMArHUTHHIE BOJIHBI, IIIKajia AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M  JaJbHO30PKOCTh, CHEKmMpbl UCHYCKAHUA U
noenowjenusi; anb(da-, OeTa- W raMma-u3IydeHHUs, H30TOIbI, sACpHAs
DHEPIeTHKA;

— COOTHOCHTH SIBJICHHSI TOCJIE TMPEIBAPUTEIHHOTO OOCYXKIEHHUS C TIEAaroroM
(paBHOMEpHOE u HEPaBHOMEPHOE MPSIMOJIMHEHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE NBIKCHHE, CBOOOJHOE ITaJICHUE TE,
PaBHOMEPHOE JIBIKCHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE TEN, PEaKTUBHOE
JBIDKEHWE, KojeOaTenpHOe MABMKCHHE (3aTyXalolUe W BBIHYKJICHHBIC
KoJieOaHus), PE30HAHC, BOJHOBOE JIBHKCHHE, OTpPaXKCHHE 3BYKa,
NPSIMOJIMHEHHOE PpacCIpOCTpaHEHHE, OTPaXEHHE M IIPEJIOMIICHHE CBETa,
MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHUe 0€JI0Oro CBeTa B CIIEKTP U
CIIOKCHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCHS CBETa, €CTECTBEHHAs
PaIoOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEMYATOrO CIICKTpa H3IIYYEHHUS) I10
OMHMCAaHUIO HMX XapaKTepHBIX CBOMCTB W Ha OCHOBE  OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

— pacIio3HaBaTh C TIOMOIILIO0 TIEAArora MPOSIBICHUE W3YYEHHBIX (HU3MICCKUX
SBJICHMA B OKpY)KaromeM Mupe (B TOM 4YHuCie (U3HYECKUE SBICHUS B
NpUpOJC: TPWINBBI W OTJIMBBI, JBIKEHUE TaHeT COTHEYHOW CHCTEMBI,
pPEaKTUBHOE JIBMOKCHHWE JKHUBBIX OPTraHU3MOB, BOCHPHUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMMYECKHE BOJIHBI, I[yHAMH, 3XO, IIBETa
TeJI, ONITUYECKHE SBJIICHUS B TIPUPO/JIC, OMOJOTHYECKOE ACHCTBHE BUIUMOTO,
yabTPadrOICTOBOTO W PEHTTCHOBCKOTO  M3IyYCHHWH; eCTEeCTBEHHBIN
pamvoaKkTUBHBIA (OH, KOCMHYECKHE Jy4H, PaTUOAKTHUBHOE H3IyUYCHHUE
MIPUPOJIHBIX MUHEPAJIOB; JCHCTBHUE paIMOAKTUBHBIX U3TyYCHUN HA OPraHUu3M
YeoBeKa), IMPU OTOM TMOJ PYKOBOJCTBOM TieJarora IEpPEBOJUTH
MPaKTUYECKYI0  3amadyy B y4eOHYI,  BBIACIATH  CYIICCTBEHHBIE
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBJICHHI;

— OMNWCHIBATh TOJ PYKOBOJCTBOM Iie/larora ¢ OOCYXKJIEHUEM IUIaHa PadOThI
W3YYCHHBIC CBOMCTBA TeNl M (U3MYECKHUE SBIICHHS, UCTIONB3Ys (HU3UICCKUE
BEIIMYMHBI (CPeHHSAS W MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBIDKEHUHU, YCKOPEHHE, TMepeMelleHne, MyTh, YIJIOBas CKOPOCTh, CHJIA
TpPEHUSI, CUJla YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHUE CBOOOJIHOTO TMaeHus,
BEC TeJIa, UMITYJIbC Tella, HMITYJIbC CHITBI, MEXaHW4YeCcKas paboTa U MOIIHOCTb,
MOTEHIIMAIbHAS DSHEPrus Telna, IMOMHATOTO HaJ ITOBEPXHOCTBIO 3EMIIH,
MOTCHIMATBHAS] YHEPTHUS CKATOUW MPYKUHBI, KHHETUYECKAsT SHEPTHSI, TIOJTHAS
MEXaHWYeCKas JSHEpPrus, NEpPHOJ W YacToTa KoJIeOAaHWH, JTMHA BOJIHBI,
I'POMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, TIOKA3aTelb MPEIOMIICHHUS
Cpenbl); TPHU OIMCAHWW C IIOMOINBIO YYWTEIs MPaBUIBLHO TPAKTOBATH



(bu3MYeCKUl CMBICT HCHOJb3YEMbIX BEJIMYMH, O0O3HAYEHUS M €IUHUIIbI
bu3nyeCKUX BEIWYUH, C OMOPOW HAa METOJUYECKHX MaTepuan HaXOAWUThb
dbopMyIibl, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYI0 BEIHMYHUHY C JPYTHUMHU
BEJIMYMHAMH, CTPOHUTH T'paQUKU H3YUYEHHBIX 3aBHCHUMOCTEH (PU3NYECKUX
BEJIMYUH;

XapaKTepU30BaTh TMOCJIE MPEABAPUTEIILHOIO OOCYXKIEHUS C IearoromMm
CBOMCTBa Tei, (PU3MYECKUE SBJICHHS M MPOLECCHI, HCIONB3YS 3aKOH
COXpaHEHHUs SHEPrMHM, 3aKOH BCEMUPHOTO  TATOTEHUS, MPUHIIMII
CYNEPIIO3ULIMU CUJI, TPUHIIUI OTHOCUTENIbHOCTH [ amuiiest, 3akoHsl HploToOHA,
3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHbI OTPAXKEHUS U TMPEIIOMJICHUSI CBETA,
3aKOHBI COXPAHEHHUS 3aPSTOBOTO U MACCOBOI'0 YMCEN ITPU SITEPHBIX PEAKIUSX;
OpU 3TOM HaxOJUTh CJOBECHYIO (OPMYITUPOBKY 3aKOHa U  €ro
MaTEMaTUYECKOE BBIPAXKEHHE C OMOPOM Ha LHU(PPOBBIE 00pa30BaTENIbHbBIE
pecypcebl;

COOTHOCHUTH IOJ] KOHTPOJIEM Iejarora (pusnueckue Mmpouecchl U CBOWCTBA
T€J, B TOM YHCIIE U B KOHTEKCTE€ CUTyalud NPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABISATb IpPHU TOMOIIM IeJarora HMPUYUHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ onopoi Ha 2—3
U3YYECHHBIX CBOMCTBA (DM3UYECKUX SBJICHUN, (PU3MUECKHUX 3aKOHOB WIU
3aKOHOMEPHOCTEM;

pelaTh TUIOBBIE PACYETHBIE 3a/1a4d B 1—2 TEUCTBUSA C ONOPOM HA aJIrOPUTM,
NpEeIBapUTEIbHO Pa300paHHbI COBMECTHO C, HCIOJIb3ys 3aKOHbI U
dbopmyIibl, CBs3bIBalONME (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHajau3a
YCIJIOBHSI 3a/1a4¥ 3aITUChIBATh KPATKOE YCIOBUE, BBISIBISATH HEIOCTAIOUIUE UITU
M30bITOYHBIE JaHHbIC, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOAUMBIE IS
peuieHus, NpPOBOAUTH pPAaCUEThl M OLEHHUBATh C IOMOULIBIO YUMTENs
PEATUCTUYHOCTH MOJTYUYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

UMETh NPECTaBICHUE O PoOIeMaxX, KOTOPbIE MOXKHO PEIIUTh MIPH OMOIIN
¢u3nyecKux METOJIOB; UCHOJb3ysl OINUCAaHUE HCCIENOBaHUsS, IOCIHe
IpEeIBApUTENBLHOTO OOCYXXJIEHUSI C TEeNaroroM BBIIEIATH IPOBEPSIEMOE
NPEANnoJOKEHWEe, OLEHUBATh  MPABWIBHOCTh  MOPSAKAa  MPOBEACHUS
UCCJIEIOBAHMS,  JIeNaThb  BBIBOJbI,  HMHTEPHOPETHPOBATH  PE3YJIbTATHI
HaOIIOICHUM U OIBITOB;

YMETbh HAXOJIUTh C UCIOJIb30BaHUEM IIU(PPOBHIX 00Pa30BATENBbHBIX PECYPCOB
OTIBITHI TIO HAOTIOACHUIO (PU3UUECKUX SIBICHUHN WITH (PU3NYECKUX CBOMCTB TEJ
(u3ydyeHne BTOPOro 3akoHa HBIOTOHA, 3aKOHAa COXPAaHEHWS JSHEPIHH;
3aBHCHMOCTbH Mepro/ia KoueOaHuil MPyKUHHOTO MasiTHUKA OT MaccChl Ipy3a U
KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTb OT aMILTUTY/Ibl MaJbIX KOJICOaHMIA;
NpSIMOJIMHEMHOE paclpoCcTpaHeHHE CBETa, pasjioKeHue Oesloro cBeTa B
CHEKTp; M3y4YE€HUE CBOMCTB HM300paKEHUS B IUIOCKOM 3€pKajie U CBOMCTB
n300pakeHus peaMeTa B coOuparoliei JuH3e; HaOMI0ACHUE CIUIOIIHBIX U
JMHENYaThIX CIEKTPOB U3JIYYEHHMsSI): CAMOCTOSITENIbBHO COOMpaTh YCTAaHOBKY
13 U30BITOYHOTO HabOpa 000PyI0BaHUS C OTIOPOM HA CXEMY; OMUCHIBATH XOJT



OMbITa U €ro pe3yibTaTbl, (POPMYIUPOBATH BBIBOJbLI MOJI PYKOBOACTBOM
ne1arora;

IPOBOAUTH MPHU HEOOXOIUMOCTH CEPHUIO MPSMBIX H3MEPEHMI, ONpeaemsis
CpeqHee 3Ha4YeHHE M3MEpseMOW BEIWYHHBI (QoKycHoe paccmosnue
cobuparoueil JIUH3BL); 000CHOBBIBAaTh BBIOOD criocoba
U3MEPEHUs/ M3MEPUTEINHHOTO MPUO0opa;

IPOBOJUTH COBMECTHO C IME€aroroM HCCIEJOBaHUE 3aBUCHUMOCTEHN
(bu3NYEeCKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSMbBIX U3MEPEHUH (3aBUCUMOCTh
OyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3 HaudaabHOM
CKOpPOCTH; IEpHUoa KoieOaHNl MaTEMaTHUECKOr0 MasiTHUKA OT AJTUHBI HUTH;
3aBHCHMOCTH yTJIa OTPa)KEHUS CBETA OT yIJia MaJleHUs U yriia MPeIOMIICHHUS
OT yrila majeHus): mocie oOCYXIEHHUS IMOJA PYyKOBOJICTBOM IeAarora
IUIAaHUPOBATh ~ HCCIEAOBAHWE, COOMpAaTh  yCTAaHOBKY, (PUKCHUpPOBATh
PE3YNBTATHI MOYYEHHOW 3aBUCHMOCTH (PH3UYECKUX BEIMYMH B BHJIC TaOIHI]
U TpaduKOB, IeTaTh BHIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

COOTHOCUTh KOCBEHHbIE M3MEpPEHUsS (U3MUECKUX BEJIWYUH (CpeaHss
CKOPOCTb U YCKOpPEHHE Tejla MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOJHOTO TMAJEeHMs, JKECTKOCTh MPYXKHUHBI, KOI(P(ULUUEHT TpEeHUs
CKOJIb)KEHUS, MEXaHMYecKass paboTa M MOUIHOCTb, YacToTa U MEpUOJ
KoJIe0aHUI MaTeMaTHYeCKOTO M MPYKHHHOTO MAasTHUKOB, ONTHYECKas CUIa
coOuparoniel JUH3bI, PaJUOAKTUBHBIA (OH): C TMOMOUIBIO TIeJarora
IUTAHUPOBATh HW3MEPEHUs; COOMpPATh JKCIEPUMEHTANBHYIO YCTAHOBKY U
BBITIOJHATh M3MEPEHUA, CIeIysl MPEJIOKCHHON HHCTPYKIMH; BBIYUCIATDH
3HaYCHHE BEIMYMHBI M aHAJIM3UPOBATh MOTYyUYEHHBIC PE3yIbTAThI C yUETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUA;

COOJII0/IaTh MpaBUia TEXHUKHU OE€30MacHOCTU MpU pabote ¢ 1abopaTOpHBIM
000pyI0BaHUEM IOCIIE MPEABAPUTEIBHOTIO OOCYKICHUS C MEAarorom;
COIMOCTABJIATh C TIOMOIIBIO TI€Jarora OCHOBHBIC MPH3HAKA HW3YYECHHBIX
bu3nUecKkux Mojelel: MaTepualibHas TOYKa, a0CONIOTHO TBEPAOE TEIO,
TOUYCYHBI ICTOYHHK CBETA, JIy4, TOHKAs JIWH3a, TNIaHETapHask MOJIEb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SIZJpa C OMOPOil HA METOINYECKUE MATEPHAIIBI;
XapaKTepu30BaTh IOCJIE MPEABAPUTENIBHOIO OOCYXAECHUS C IIeAarorom
IOPUHLIMIBI JIEHCTBUS M3YyUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C
OMOpPOM Ha UX OMHUCAHUS (B TOM YHCIE: CHUAOMETD, NATUUKHU IMOJIOKECHUS,
paccTosSIHUSL U YCKOPEHUsI, PaKeTa, 9XO0JO0T, OUKH, MEPUCKOM, (oToamnmapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa),
UCITOJIBb3Ys UG POBBIE 00pa30BATEILHBIE PECYPCHI;

UCTIONIb30BaTh MO PYKOBOJICTBOM TIEIarora CXeMbI U CXeMaTHUHbIE PUCYHKU
U3YYCHHBIX TEXHUYECKMX YCTPOWCTB, W3MEPUTENBHBIX NPUOOPOB U
TEXHOJOTHUECKHUX TPOIECCOB MPU PEIICHUH Y4eOHO-TPAaKTUYECKUX 3aj1ad;
ONITUYECKUE CXEMBI ISl TIOCTPOCHUS M300paKEHUH B TJIOCKOM 3€pKaje H
coOuparoriei JTMH3e;

MPUBOJAUTHh MPUMEPHI/HAXOIUTh HHPOPMAIIUIO O TIPUMEPAX MPAKTHIECKOTO
UCIONIb30BaHUsl  (DU3MUYECKUX 3HAHUHW B TOBCEAHEBHOM KU3HU JJIA



obecrieueHus: 6€30MMaCHOCTH MPU O0OPAIICHUH C TPUOOpPaAMU U TEXHUUYECKUMU
YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS M COOJIOICHUS HOPM 3KOJIOTUYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEE;

OCYIIECTBJIATh TOJA PYKOBOJCTBOM IeJlarora IOUCK HWH(POPMAIHH
buszugeckoro coxepxkanus B cetu HTEpHET, CaMOCTOSITEIbHO (hopMyHupyst
MOWCKOBBIM  3alpoC, HAxXOAWUTh TYTU OINPEICICHHUS JOCTOBEPHOCTH
NOJIydeHHOW  MH(OpManMM Ha  OCHOBE HMEIONIMXCS  3HAaHUKW U
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

WCITOJIB30BATh MPHU BHITIOJIHCHUH YUEOHBIX 3aJIaHU OTOOPAHHYIO II€1aroroM
HAyYHO-TIOMYJISIPHYIO JTUTEPATYPy (DU3UIECKOTO COIEPIKaHUsI, CIIPABOYHBIC
MaTepuaibl,  pecypcel  cetu  MHTepHeT;  BiIameTh  mpuEMamMu
KOHCIICKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHuss WHGOpPMAIMK €3 OJHON
3HAKOBOW CHCTEMBI B JPYTYIO C ONOPOW HA QJITOPUTM W YTOUHSIONIHE
BOIIPOCHI TIEIarora; CO3/1aBaTh MO PyKOBOJCTBOM TIeAarora ¢ 00CyXIaecHUEM
11aHa paboThl MUCEMEHHBIE U YCTHBIE COOOICHUSI HA OCHOBE MH(OpMaLIUU
U3 HECKOJIbKMX HCTOYHUKOB (DU3UYECKOTO COJEpKaHMs, IMyOJIMYHO
NPEACTaBIATh  PEe3yibTaThl  MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JESATEIbHOCTH; TIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3yYCHHbBIN MOHATUWHBIN
anmapar M3ydaeMoro pasfena (U3MKH U COMPOBOXKAATh BBICTYIUICHHUE
npe3eHTalrel ¢ yuéToM 0COOEHHOCTEH ayAMTOPUU CBEPCTHUKOB.



